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liiEpart of M. Fournot's work which ia here presented to the 
English reader, contains fiia regearches on auscultation. Though 
chiefly directed to tlie diagnosis of phthisis, and having constant re- 
ference to the second part of the work, it forma a tolerahly complete 
system of auscultation of the respiratory organs, in wliich, while Bome 
errors, sanctioned Uy the authority of Laennec, aro rectified and 
some omissions supplied, most of the physical phenomena are con- 
sidered in a point of view somewhat difi'erent from that in which 
they were contemplated by the great discoverer. 

If we examine with attention the history of auscultation, we will, 
I think, be convinced that its pregresa haa been greatly retarded, 
and ita advantages hitherto confined to a particular class of coses, 
chiefly from the mode in which it lias been studied. In the usual 
mode of study, the ear, accustomed from the first to certain obvious 
and easily recognized sounds, which often afford conclusive cvidene« 
of the condition of the lungs, becomes insensible or indifferent to 
slighter and less distinct impressions ; while the mind, instead of 
viewing the physical signs as forming a part of the facts upon which 
its conclusion should be founded, ia unconsciously habituated to look 
at them rather in an independent point of view, and to consider 
them, when recognizable at all, as in thuniaelves alone sufficient to 
establish the diagnosis. Hence the ex^geratod importance attached 
to pectoriloquy, bronchophony, cavernous respiration, &c. ; hence 
the more delicate signs, that mark the first inroads of disease, have 
been altogether neglected ; hence the expiratory murmur was so long 
unnoticed or forgotten. This mode of viewing the physical pheno- 
mena may bo said to have originated with Laennee himself., a 
has continued more or less to influence obscvvpTS tNtt awvcsi. \t 
X 2 
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a» of La^tuiM-. iwdecd and nea of hu stamp, (aniliar with all 
ibe fFStnres of disease and wfa d ae Tieirs wnv in gracral profoand 
and oompre^ieDsiTe, the cttohbo m dirrrtioD thus gircn to the mind 
probably prodond in prartice do other ill efi«ct than depriring tbem 
of some important diagnostic sgns ; but it was tftltenrise with per~ 
sons of infenor capacitv, and perhape with the otajoritT of ^adents. 
XN'itfa them an nndue confidence in phr^cal signs has nnfortunately^ 
often led to tnielakes in di^znoeia, the reeolt of which has been 
doubt, dietnuit, and at length total abandonment of aaseultation, 
or perhaps what was worse, the praetice of appealing to it without 
any faith in its responses. From the same cause has ori^oated 
the reproach which is sometimes with too much reason addreraed to 
auscnltation : that it is silent at the period when it might be ser- 
viceable, and only reveals the disease when it is no longer remediable 
cither by art or nature. 

The new method followed by hi. Fonmet in the stndy of auscal- 
tatiotl mast lead to happier results. Attention is here first directed 
to the attainment of a familiar acquaintance with the normal res- 
piratory sounds. This is the natural course, and its advantages 
are so obvious tliat most writers have recommended it ; but the old 
system tended rather to divert the mind from this study, which on 
the other liand, fonns an essential and indispensable part of the 
new. A careful analysis of the properties of these sounds brings 
under notice different sonorous phenomena hitherto neglected, whose 
modifications in disease furnish a number of new diagnostic signs. 
The constant existence of an expiratory vesicular murmur both in 
health and disease being recognised by M. Foumet, its physiological 
characters are studied with the same minuteness as those of the 
inspiratory, and another new source of diagnosis found in their 
morbid modifications. Let me observe, that while in this study of 
the properties of the normal murmurs, the ear acquires a perfect 
familiafity with these sounds, it must at the same time attain a do- 
licacy of perception which will enable it to recognize the first devia- 
tiona produced by disease ; nor is this study calculated to foster a 
faW confidence in physical signs ; but on the contrary, from the 
delicacy of the phenomena and the difficulty of appreciating them, it 
will probably suggest to every mind the danger of relying on them 
idone, or of contomplating them in an isolated or independent point 
of view ; the necessity of always considering them in their relations 
with UP -, and in connexion with all the other signs, symp- 

tomi 1 phenomena. 

' ludy of the two periods of respiration naturally 



suggested the idea of determining with which of tliem each morbid 
iign co-exista, and from tliis source a number of new differential 
characters is deriyed. Lastly, the combinations of the physical 
phenomena with each otlier, the relations that connect them together^ 
their natural or accidental course and the auccessive transformations 
of some of them, have been carefully studied, and a number of gene- 
ral facts thus established, of considerable use in the diagnosis and 
prognosis of certain diseases. 

It is in reference to phthisis that the defects of the usual mode of 
studying the physical phenomena appear particularly conspicuous. 
Most practitioners are familiar with the physical signs of this disease 
at the period when its diagnosis is scarcely of any use ; few have 
studied them at the period when any benefit might be hoped for from 
remedial measures. It is in phthisis also that the method of M. 
Fournet may be expected to produce its happiest results. Its ad- 
vantages are strikingly illustrated in the second part of this work, 
in the diagnosis of the earliest stage of the disease. But as this 
first part is complete in itself, and as it is, in my opinion, the moat 
useful guide in the study of auscultation that has yet appeared, I 
thought it better publish it at once, ' intending to follow with the 
other part with as little delay as possible. 
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M. Foornet has given a new character of precision to many phenomena already imperfectly 
known, added some new ones, and taken a more complete and philosophical view of the system 
of respiratory signs than any previous author. He has pointed out the route in his diligent 
investigations of the two murmurs, to, we doubt not, numerous important additions to semeiology, 
and taught us how much remains unexplored in tliis, as was hitherto supposed, almost exhausted 
field. * * * * He has assuredly himself learned the means of detecting consumption earlier 
tlian his predecessors; some cases of the affection diagnosticated in the very incipient stage (and 
correctly, as the event proved,} drew this admission from some of the members of the Academy 
of Medicine.— 5n7i«* and Foreign Quarterly Review, No. XVIII. page 342. 




Thb rcBoarches contained in this work are directed to iwo objects. 
1". tho auacultation of tho respiratory organs conducted upon prin- 
ciplea diiferent from tlioae that guided Laonnec ; 2°. the hiatory of 
tlie first stage of plithisia pulmonalis considered under various 
points of Ttew : tho causea capable of producing it and favouring its 
devolopenient, ita curability in its first and last stages, the diag- 
nostic signs of its first degree, and the treatment, as well prophy- 
lactic as curative, suited to it. 

If a new direction had not presented itself for my researches, if I 
had not perceived the possibility of considering these subjects under 
other points of view than those of the great masters who had gone 
before me, I would not have ventured upon any attempt after them; 
still less would I have hoped, after the beautiful works they liave 
left, to arrive by my own investigations at new results which, per- 
haps, will not be deemed altogether undeserving attention. Should 
it be so, should any merit belong to a work which has at least that 
of being conscientious, the greater part of it is due to M. Andral, 
since it is to his good opinion, to his generous kindness, I am 
indebted for the favourable position I occupied for making these 
researches. 

I have divided this work into two parts : the first contains my 
researches on auscultation, the second my researches on phthii ' 



1°. The analysis of the two murmurs of respiration 
murmur, expiratory murmur), Instead of the ain; 
described by Laennec, has multiplied the number ol 
nicana of which we recognize the diseases of the respirat 
and has dissipated some errors which followjad neceaaaiVVj l^«\a 
consideration of a single nmmiur instead o( \,\v6 l-^o 'OasA 1 




M. Foaraet has given a new character of precision to many phenomena already imperfectly 
known, added some new ones, and taken a more complete and philosophical view of the system 
of respiratory signs than any previous author. He has pointed out the route in his diligent 
investigations of the two murmurs, to, we doubt not, numerous important additions to semeiology, 
and taught us how much remains unexplored in this, as was hitherto supposed, almost exhausted 
field. * * * * He has assuredly himself learned the means of detecting consumption earlier 
than his predecessors; some cases of the affection diagnosticated in the very incipient stage (and 
correctly, as the event proved,) drew this admission from some of the members of the Academy 
of Medicine.— £rt7t<A and Foreign Quarterly Review, No. XVIII. page 342. 
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Thb reeoarchos contained in this work are directed to two objects. 
y. tho auscultation of the respiratory organs conducted upon prin- 
ciples different from those that guided Laennec ; 2°. the history of 
the first stage of phthisis pulmonalis considered under various 
points of view : tho causes capable of producing it and favouring its 
developeuient, ita curability in its first and last stagoa, the diag- 
nostic signs of its first degree, and the treatment, as well prophy- 
lactic as curative, suited to it. 

If a new direction had not presented itself for my researches, if I 
had not perceived the possibility of considering these snbjects under 
other points of view than those of the great masters who had gone 
before me, I would not have ventured upon any attempt after them; 
atill less would I have hoped, after the beautiful works they have 
left, to arrive by my own investigations at new results which, per- 
haps, will not be deemed altogether undeserving attention. Should 
it be BO, should any merit belong to a work which has at least that 
of being conscientious, the greater part of it is due to M, Andral, 
since it is to his good opinion, to his generous kindness, I am 
indebted for the favourable position I occupied for making these 



I have divided this work into two parts : the first contains my 
researches on auscultation, the second my researches on phthisi.s. 

l^ The analysis of the two murmurs of respiration (inspiratory 
murmur, expiratory murmur), instead of the single murmur 
described by Laennec, has multiplied the number of signs by 
means of which we recognize the diseases of tho respiratory organs, 
and has dissipated some errors which followed neresaartl^ ^t^wv^Xx'* 
consideration of a single nmmiur iiistcaA ol \.V« \.n.'o "OaBN. "csssfiv-j 



M. Foamet has given a new character of precision to many phenomena already imperfectly 
known, added some new ones, and taken a more complete and philosophical view of the system 
of respiratory signs than any previous author. He has pointed out the ronte in his diligent 
investigations of the two murmurs, to, we doubt not, numerous important additions to semeiology, 
and taught us how much remiuns unexplored in this, as was hitherto supposed, almost exhausted 
field. * * * * He has assuredly himself learned the means of detecting consumption earlier 
tlian his predecessors ; some cases of the affection diagnosticated in the very incipient stage (and 
correctly, as the event proved,) drew this admission from some of the members of the Academy 
of Medicine.— 5ri<w* and Foreign Quarterly Review, No. XVIII. page 342. 




Tub reeoarchea contained m this work are directed totwoobjeote. 
1°. the auacultation of the respiratory organs conducted upon prin- 
ciples different from those that guided Laennec ; 2". the history of 
the first stage of phthisis pulmonalis considered under various 
points of view : the eausea capable of producing it and favouring its 
developement, its curability in its first and last stages, the diag- 
nostic signs of its first degree, and the treatment, as well prophy- 
lactic as curative, suited to it. 

If a new direction had not presented itself for my researches, if I 
had not perceived the possibility of considering these subjects under 
other points of view than those of the great masters who had gone 
before me, I would not have ventured upon any attempt after them; 
still less would I have hoped, after the beautiful works they have 
left, to arrive by my own investigations at new results which, per- 
haps, will not be deemed altogether undeserving attention. Should 
it be so, should any merit belong to a work which has at least that 
of being conscientious, the greater part of it is due to M. Andral, 
since it is to his good opinion, to his generous kindness, I am 
indebted for the favourable position I occupied for making these 
researches. 

I have divided this work into two parts : the first contains my 
researches on auscultation, the second my researches on phthisis. 

1°. The analysis of the two murmurs of respiration (inspiratory 
murmur, expiratory murmur), instead of the single murmur 
described by Laennec, has multiplied the number of signs by 
means of which we recognize the diseases of the respiratory organs, 
and has dissipated some errors which followed neceaaat\l^ tt^iViMaa 
con Hide ration of a single nmrmur instead ut \\ift V-wo "OivsX. "sw^"^ 
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M. Foarnet has giveu a new character of precision to many phenomena ahready imperfectly- 
known, added some new ones, and taken a more complete and philosophical view of the system 
of respiratory signs than any previous author. He has pointed out the ronte in his diligent 
investigations of the two murmurs, to, we doubt not, numerous important additions to semeiology, 
and taught us how much remains unexplored in tiiis, as was hitherto supposed, almost exhausted 
field. * * * * He has assuredly himself learned the means of detecting consumption earlier 
than his predecessors ; some cases of the affection diagnosticated in the very incipient stage (and 
coirectly, as the event proved,) drew this admission from some of the members of the Academy 
of Medicine.— 5n<i«* and Foreign Quarterly Review, No. XVIII. page 342. 




Ti] B researches contained in this work are directed to two objects . 
1°, tlie auscultation of the respiratory organs conducted upon prin- 
ciples different from those that guided Laennec ; 2°. the history of 
tiie first stag'e of phthisis puhnonalis considered under various 
points of view : the causes capable of produciug it and favouring its 
developement, its curability in ita first and last stages, the diag- 
nostic signs of its first degree, and the treatment, as well prophy- 
lactic as curative, suited to it. 

If a new direction had not presented itself for my researches, if I 
had not perceived the possibility of considering these subjects under 
other points of view than those of the great masters who had gone 
before me, I would not have ventured upon any attempt after them; 
still less would I have hoped, after the beautiful works they have 
left, to arrive by my own investigations at new results which, per- 
haps, will not be deemed altogether undeserving attention. Should 
it be so, should any merit belong to a work which has at least that 
of being conscientious, the greater part of it is due to M. Andral, 
eince it is to his good opinion, to his generous kindness, 1 am 
indebted for the favourable position 1 occupied for making these 
researches. 

I have divided this work into two parts : the first contains my 
researches on auscultation, the second my researches on phthisis. 

1°. The analysis of the two murmurs of respiration {inspiratory 
murmur, expiratory murmur), instead of the single murmur 
described by Laennec, has multiplied the number of signs by 
means of which we recognize the diseases of the respiratory organs, 
and has dissipated some errors which followed neceasa.i:\.l"j ^twa.'Ctta 
consideration of a single murmur instead u^ \.\\e l-wo Wx^aft. t'l^'i 



oxiat. The analysis of a grcoter number of tlic properties of Gonnd 
than Lncnnec uotit'ud, has enabled me to ascertain a greater nam- 
ber of morbid modifications of the respiratory murmurs, to establieli 
new relations between the symptomatology and pathological ana- 
tomy, and to multiply, by this new means, the signs of tlic diseaaea 
of the pleura, of the lungs, &i:. The determination of the law of 
coexistence of the morbid sonorous phenomena of tlie respiratory 
apparatus with inspiration or expiration, has served also to increase 
the number of these relations and of these signs. Lastly, the more 
exact order, the more full conception, tlio more fixed principles that 
have directed the whole of this new study of auscultation, will, 
1 hope, have the eB'ect of making better known the relations that 
connect together a great number of these phenomena, the successive 
transformations of several of tliom, their natural or accidental 
course, in a word, tho laws that govern them, and, consequently, of 
rendering more easy and more uaeful their application to tho diag- 
nosis, to the prognosis, and therefore to the treatment of the mala- 
dies of which tliey are signs. These auscultatory researches will 
also, in many instances, have the advantage nf rendering the diag- 
nosis of certain diseases possible at a period of their course at which 
it was hitherto impracticable, the period of their commencement, 
which is the most favourable for their treatuient. 

2°. With respect to the considerations that directed my re- 
searches on phthisis pulmonalis, they were: 1°. to determine what 
are tho chances of the curability of this affection ; 2°, to deduce the 
treatment from the data furnished by tlio etiology of the disease, 
that is, to make hygiene its principal basis, for pharmacology has 
hitherto only served to confirm the melancholy presentiment of the 
absolute incurability of phthisis ; 3°. to apply this treatment to the 
first stage of the disease, the only one during which it can bo 
in any way successful, and, for this purpose, to investigate the 
diagnostic signs of this first stage. — Now I hope I have demon- 
strated : that the general opinion of our age, as to the cure of 
phthisis in its third stage, Sy means of the cicatrization ^cavities, is 
not accurate ; that tho opinion of tho incurability of phthisis in its 
first stage is not founded on any solid reasons ; that on the con- 
trary, there is every reason to think that the result of the treatment 
of this affection, if managed upon certain principles, ought to be : 
1°. in some individuals, to prevent the dcvolopement of phthisis with 
which they are menaced ; 2". in those who are actually affected with 
it, and who have recourse in time to the aid of medicine to remove, 
in some, all local traces of tho disease i and, in many others, to 




■est its progress, so that the patient lives, retaining however 
in his lunga the vestiges of the disease. In all cases, the only treat- 
ment that can have any success is that whicli consists cliiefly of 
prophylactic measures, by which we oppose, sometimes the first 
appearance, sometimes the increase of phthisis. From its very 
nature, this treatment must be derived chiefly from hygiene, and 
be indicated by the etiology of phthisis ; its chances of success must 
be proportioned to the space of time longer or shorter, that has 
elapsed since the commencement of the affection. Now, I venture 
to hope that my researches on the cause of phthisis will contribute 
to guide the treatment in this preservative course, and that my 
researches in diagnosis will enable us to apply it to the first stage of 
phthisis, at least in the greater number of cases. If I have attained 
the latter object, which I hope will be admitted, surgery will also 
derive great advantage from it, for the surgeon will not be so often 
exposed to endanger the life of the patient by calling into activity, 
by his operations, tuberculous affections till then unfelt and sta- 
tionary, nor to risk his own reputation and that of his art by 
failures due to the unfavourable condition in which the patient 
happens to be. 

The new course I havo followed in the study of auscultation, is 
one of the sources from which I have derived the signs of the first 
stage of phthisis ; in this point of view, a knowledge of the first 
part of the work is indispensable, in order to understand and appre- 
ciate what, in the second part, relates to this diagnosis. I am 
obliged to offer this warning to persons who, thinking they had no 
interest except in the second subject of this treatise, might consider 
the study of my researches on auscultation useless to them. To be 
able to recognize the signs I point out, it is necessary to be accus- 
tomed to the mode of auscultation I have developed in the course of 
the first pai-t ; it is necessary to have educated the senses in this 
particular point of view ; it is necessary that the mind be prepared 
for the new relations I have established amongst the facts ; but how 
I place oneself in these conditions by any other means than a full 
knowledge of the principles and facts I have established ? I repeat 
it, those who choose to judge the results I announce iu the present 
state of their senses and their minds, and who will not take the 
' trouble to follow step by step the course I have adopted, to renew 
r their education in auscultation, these men will not be in a condition 
to form a just opinion. In a word, I am the first to challenge an 
examination of the facts I have brought forward, but I deK\«svi, 'ObsA: 
this examination be serious; lor clinical obaervaWofi ^wea^-^w^^^'-^^'^ 
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Eriiiir«cR. 
10 wiswer when it h projwrly interrogated. I think I shoulil 
> warn the roador, oapeciolly in n!r<.<reuoe to the second part of 
i work, tlmt the facts contained in it are of such a nature, and 
so dopondont one upon the other, that it is not possible to form 
accurate idea of the value of each, except after reading all, and 
analyzing the whole nssoniblago of tliem. I may have falleo into 
orrore ; how can I expect to be secure from them, after having 
myaolf pointed out several in Laonnce I but of this I am convinced, 
that no one could undertake tuv Aork with more desiro of truth, 
with greater impartiality in hia researches; no ono could make 
greater ofForta to attain this end. My oricjinal cases are taken at 
great longtli ; when the facta with respect to which I interrogated 
the patients did not exist, I noted their non-existence with as much 
caro aa their csiatonce in tlie opposite case ; the autopsies are 
reported with the same detail ; so that I have been able to ostablish 
accurate relations between the morbid alterations, and the different 
circumatances of the history of the disease. It is these relations, 
often observed, that have authorized me to elevate to the rank of 
signs, several of the phenomena that had been noticed during. life. 
It is by the same process tliat I have arrived at the knowledge of 

»ih.e general facts which are scattered here and there in the course of 
the work. Knowing by experience how diflicult it is to obtain accu- 
rate information from patients, I liave taken the utmost pains in 
questioning them, not passing from one question to another till I 
had reason to believe, that the answer of the patient was an accu- 
rate representation of the fact. Lastly, in order to have, in the 
testimony of others, the certainty that my senses had not deceived 
me, I often requested M. Andral to ascertain whether the pheno- 
mena were such as I had seen or heard them ; or I asked other per- 
sons well versed in clinical practice, who usually attended the hos- 
pital, to do the same. I dwell on all these circumstances, because 
it is to them we must look in investigating the cause of the relations 
true or false that have been established between the facta. 

The cases of phthisis pulmonalis on which the second part of this 
book is founded, are 192 in number. Those that supplied me with 
the auscultatory facts contained in the first part, are much more 
numerous, for all the cases of disease of the thoracic organs that 1 
have noted during the last four years, have been taken with a view 
to those roaearches. Being obliged, however, to confine myself 
within certain limits, I have given only a small number of eases in 
the courso of tliis work. Those introduced here and there in the 
tost, are in general given with little detail ; I have only retained 



llie circum stances that eataUish tho fact with reapoct to wliicli they 
arc bronglit forward. The five caaea which terrainato the work are 
the only ones that havo been reproduced, with almost all their pri- 
mitive dev elopements ; the reasons that determined me to act thiim 
will be seen at the commencement of Chapter XVII., Part 2nd. 
These caaea will be found to present very striking examples of 
phthisis recognized in its first stage. As several of the general facta 
announced in the course of this work are of considerable iinportance, 
and that one cannot rest satisfied with merely stating tlieni, I intend 
to enter into a dutaded explanation of them in separate jnemoires, 
when at least I cin make use of my cases. 

The diagnosis of the first stage of phthisis is, in general, composed 
oi very uunioiuus, and sometimes very complex elements. It is not, 
thoroforc, on the results of auscultation alone I rely in forming this 
diagnosis, as some persons have imagined. So far from this, nothing 
is, in my opinion, more certain, than that we must necessarily com- 
mit many errors if we presume to judge from one class of signs 
alone, and from their absoliUe tialue, instead of considering all toge- 
ther and their relatiw milue. I dwell upon this fact, in order that 
persona may not impute to a want of value in the signs I point out, 
miatakea which result from their not being propei'ly appreciated. In 
the diagnosis of tho first stage of phthisia, as in every diagnosis, 
there are difiercnt degrees of certainty, which vary according to tho 
diSerent conditions of the patients ; but, in the greater number o£ 
cases, an accurate diagnosis may be formed, sometimes even it may 
bo attained at the period when phthisis conaiats in a certain general 
disposition only, and when the tuberculous matter has not been as 
yet secreted either in the lungs or in any other organ. 

There are persons who will treat as minwiiw, some of the auscul- 
tatory facts tliat concur to the diagnosis of the first stage of phthisis. 
The im|)ortance of the result obtained by these protended minutiae, 
would be in itself a sutScient answer ; but we may observe to per- 
sons who thus accept the result, and seem to wish to reject the 
means, that their reproach is not logical, for alterations so slight as 
those with which phthisis commences, can produce very slight 
symptoms only, inasmuch as the degree of tho symptom expresses 
tho degree of alteration ; we must, therefore, be prepared to find the 
eigne more delicate in proportion as we choose to approach nearer 
thfi commencement of the malady. Besides, let me remark, that 
those signs which will probably appear of oxtreTne delicacy and diffi- 
culty to physicians little habituated to auscultation, are very sen- 
iiblo aud very distinct to those whose buhbcb Vwic, Vj *iaas!«MQS» 
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'.t\w, aci|uirc<l pDCulinr dclk-at-y; consequently, it is a question 
[icrsons ratlier tliiin of facta, and therefore admits not of discus- 
sion. We know the incredulity and the conflicting sentiments with 
whicli the first discoveries of Laeunec were received, and we know 
whether much of this increduhty exists now. The utility of some of 
my auscultatory researches may be contested with more show of 

ion, on the ground that they only lead to a kind of superfluity of 
iagnosis. I admit, that in ordinary cases it would be useless to 

il oneself of some of tho signs I have pointed out in my first 

■„ But there are other cases where the diagnosis of certain 
affections of the cheat is very obscure, where the general signs are 
I, the progress of the disease alarming, the mind undecided as 
to the scat, the degree, the course, aometimea as to the nature of the 
malaily, and consequently aa to ita treatment ; in auch a case will 
we not eagerly welcome the same signs which were rejected as 
Buperfluoua in happier circumstances ! Does the chymist or natural 
philosopher neglect the most trifling phenomena, when they are of a 
nature to throw light on the facts he investigates i Do we ever com- 
of the richness of a language ? Now, in the point of view in 
which the sciences were regarded by Condillac, is not semeiology 
the language from which we derive, and from which we ought to 
derive all our inspirations ? 

The first part of this work presents a system or general plan of 
.»nscultation nearly complete ; at the aamo time, the reader must not 
■expect to find in it all the facts that constitute the domain of aus- 
cultation of the respiratory organs. My object was only to lay 
before him the new auscultatory facts to which I have been con- 
ducted by my researches, to rectify some errors that escaped Laennee, 
and to present some of the facte he described, in the peculiar point 
of view in which those researches enabled me to contemplate them. 
I have on several occasions been obliged to criticise Laennee ; but I 
declare, that no one can feel higher admiration for his laboura, nor 
greater respect for himself, even looking at hia mistakes, for these 
mistakes themselves are proofs of the active and energetic character 
of his mind. 

To avoid too frequent repetitions, I have employed the words 
inspiration and expiration, aa synonimous with the words inspira- 
tory murmur, expiratory murmur. It will be easy from the context 
to distinguish whether the former are used in their proper or 
synonimous sense. The words cells, pulmonary vesicles, also occur 
in many places ; it is not that I wish to pronounce any opinion as 
to the nature of the texture of the lungs ; these words are only 
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employed for tho want of better, to indicate the seat of certain 
sounds, or certain alterations in the terminations of the bronchial 
ramifications. The word laic which I also employ sometimes, 
might seem ambitioua to some, if I did not state that I merely use 
it as a brief expression of the following thought : tlte general fact 
ffomms a certain number o/ particular facia. 

It was in 1835, at the Hotel-Dieu, Paris, I commenced tbs 
researches contained in this work ; I continued them afterwards at 
the hospitals la Pitie and la Charite. Since 1836 I have constantly 
given clinical lectures on the two subjects of my labours, and on the 
results at which I had arrived. These lectures were attended 
chiefly by physicians from other countries, who having heard of my 
researches, did me the honor to desire to see my clinical practice. 
They have often urged me to publish this work, and to use their 
testimony as evidence of the accuracy of the facts it contains, of the 
ease with which each was able to verify those facts by following the 
course and method I pointed out, and of the advantage they 
derived, in the study of auscultation, from the general facts in 
which I have included a certain number and certain classes of par- 
ticular facts. Several of those physicians requested mo to state 
that they had attended my lectures ; I comply with their vtish, and 
at the same time produce them as witnesses by inscribing here 
those who have left me their names.* 

In conclusion, let me add, that the manner in which these 
researches have been received by the Academy of Mcdicine-|- and by 
some distinguished individuals, and the opinions expressed to me 
on this subject, induce me to hope that some good will result from 
my labours. Thus, looking to tho second subject alone of this 
work, consumption, may we not anticipate that in the full and cir- 
cumstantial account of the causes of this malady will be found 
a copious source from which practice will derive its l)eBt indications, 
and from which must flow valuable results ! May we not hope that 
the possibility of acting in tho earliest period of phthisis, some- 
times even before tho local disease is formed, will hereafter alford 
medicine a fair prospect of success ! Perhaps, too, these researches 
may make a salutary impression on the minds of that enlightened 
portion of society that gives an impulse to tho rest : perhaps I may 

■ The anlhor givea hero a, long lisl of phjaiciaiia of different countries, amonij whom 
I find Ihe foUowUig English:^ 

Dne. FETiiEHaTON, Newcastle, Northumberland; Neibbeu, London ; Roas, 
(lunj PowEn — Clarkl — Couahah, Batlmrohc, Ireland. 

t Scancu de TApademle Rojalo ilc Medecine, du 13lh Mats, \Wift. 
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have succeeiled in showing the barren and mischievous consequences 
of the opinion that consumption is absolutely incurable ; perhaps I 
may succeed in impressing on those threatened with consumption 
the deep interest they have to watch the first derangement of their 
health, and to seek at once the aid of medicine. Perhaps, with the 
causes of the malady, I may have pointed out to some the means of 
avoiding it. I venture to hope also that those to whom, on 
account of their ability, the people confide the public interests, 
will find in the results of these researches valuable data for sani- 
tory measures both legislative and administrative. 

Paris, Ut May, 1839. 
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CLINICAL RESEARCHES, Su: 



FIRST PART. 



BESEARCUES ON AUSCULTATION OF THE HESPIKATORY ORGANS. 



INTRODUCTION. 



In 1816 the immortal Laennec opened a new career to tLe Bcience of 
diagnosis. From the first he comprehended all its extent; while hia 
powers of observation, which equalled the facility and accuracy of hia 
understanding, enabled bim subsequently to traverse it in almost every 
direction. In a very short time he had collected around him immense 
materials ; and upon this mass of facts, so new, ao numerous, so diversi- 
fied, but of whose value the accuracy of his senses assured him, he poured 
the light of analysis. Similar facts were brought together, their relations 
recognized ; a common chain united them, order succeeded to confusion, 
science laid hold of what seemed at first a mere object of curiosity, and 
auscultation was created. The impulse that acted on Laennec was felt 
by other men in his own time and since. At his side M. Andral, inspired 
with the same foresight, animated with the same force, attained the same 
end. At times Laennec even seemed annoyed by the too close proximity ; 
hut this passing weakness only tended to the advantage of science, by 
exciting him perhaps to still greater activity. Similar men soon took the 
eame path : accurate and well-trained senses, a sound judgment apphed to 
the analysis of facts, confirmed the results of Laennec, and even pene- 
trated beyond him. Observers of a different stamp mingling with the 
former, laboured in various ways in this new field of science ; and aus- 
cultation, great even in the cradle, fruitful from its birth, was hailed on 
all Mdes with the enthusiasm and the unanimity reserved for truth. Some 
minds, always slow to follow the progress of their age, generally rebellious 
to every discovery, obeyed as usual their instinct of opposition ; but their 
conversion, which could not be long delayed, was a homage to auscultation, 
or the new science paescd easily over this obstacle, (i) 



a INTKODLTCTION. 

But BO much space could not be traversed Id so short a time, wUhmit 
Bome mistakes and some omissions. The mind, full of its progress and its 
object, had not taken time to reflect sufficiently on the point from which 
it fltarled ; hurried along by the force of circumstances, distracted hy the 
number and variety of phenomena, it neglected in its route some import- 
ant elements of the problem, and hence the solution was incomplete in 
some pointa, inexact in othent. Besides, in this rapid movement, it was 
difficult to preserve an etjually vivid impression of all the relations of the 
facts, and it was impossible to arrive at the knowledge of all the laws that 
govern them. 

For a long time Laennec, exercising around hira that invisible influ- 
ence, that fascination which belongs to genius, maintained within tlie 
limits he had traced, the science of his creation ; hurried on by the im- 
pulse he had communicated, men continued to follow in his track without 
almost thinking of the principles that had guided him ; without seeking 
to extend or even to analyse those principles. For some time past, how- 
ever, even those that belonged to the first movement, and still more, 
srane new men have returned upon the niute of Laennec, and have suc- 
ceeded in discovering some useful facts, which his prepossessions and the 
rapidity of his pn^;ress prevented liim from seeing, 

Devoted for many years, by position and by taste, to a profound study 
of clinical facts, I was fascinated by the career of Laennec the moment I 
became acquainted with it. 1 set about traversing it with the same seal 
as if I were the contemporary and pupil of that illustrious master. I did 
so with a three-fold object :— 1st. to arrive more quickly and more per- 
fectly at the practical application of the discoveries of Laennec, by finding 
out by myself all the facts he had ascertained ; 2nd. to subject them, 
one by one, to a rigid analysis, in order to recognize their exact value j 
3rd. to extend, if possible, the domain of these facts. With senses per- 
fectly unprejudiced and well trained ; with a mind free from all foreign 
influence, and from all personal interest, one might hope to attain this 
object. I endeavoured to place myself in these conditions. I sought, in 
the first place, by associating with those who had specially cultivated this 
subject, to give my senses that delicacy and that accuracy which was ne- 
cessary to enable them to proceed subsequently alone ; after the example 
of those men, I endeavoured to make the operations of the senses always 
precede those of the mind, and to place both under the control of that 
precious faculty, attention, which, in watching their operations, is the 
guarantee of their results. Placed sufficiently remote from the sphere of 
Laennec's activity, to be unaffected by the influence he exercised around 
him, I could, in reflecting on the route I had to traverse, see what had 
been done, ascci'tain what remained to be done, and so arrange before- 
hand the object and the means. My position as intern of the hospitals, 
the friendship of my marters, by placing at my disposal a great number of 
patient.'!, afibrdi-d me full opportunity for such researches. It was in the 
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beginning of 1835, at tlie Hotel-Dieu, I commenced my labours. Patho- 
logical anatomy, inseparable from symptomatology, formed an essential 
part of them. 

1. In listening attentively to the respiratory murmur in persons whose 
chests were healthy and well formed, I was astonished to hear two sounds, 
instead of the single one described by Laenneo. I verified however the 
accuracy of this first result, and saw, that, in the nortHal state, inspiration 
and expiration were each acc</mpanied hi/ a v^-y distinct murmur; the 
latter being merely much weater than the former. {') Its comparative 
weakness, as well as a singular distraction of the senses, in one in whom 
they were so well trained,inade Laennec overlook it ; and the mischievous 
re-action of the mind on the senses perpetuated the error. He says, " " on 
applying the stethoscope, with its funnel-shaped cavity open, to the chest 
of a healthy person, we hear, during inspiration and crpiration, a slight, but 
distinct murmur, answering to the entrance of the air into, and its exptil- 
tion from, the air cells of the lungs." Thus he describes in the most ex- 
plicit terms the production of sound during both periods ; he remarks 
that this sound accompanies on the one hand, the entrance, on the other, 
the expulsion of the air. Any one who has analysed tliese two sounds, 
and recognised their perfect independence, will perceive from these words 
that Laennec's ear had heard both ; but bis mind had noticed only one, 
and from that moment, the sense was subjected to the mischievous InDu- 
ence that usually accompanies every preconceived opinion. His attention 
had slumbered on this point, and was never after awakened. Many other 
circumstances might have brought him back to the right road — the an- 
alogy of the larynx, in which the two sounds had been studied; ausculta- 
tion at a distance, which in like manner analyses both, — physiology, even 
physics, and above all, the study of the morbid sounds, where we some- 
times meet tie expiratory murmur so developed. But no ; he had passed 
on without observing the fact, and it was not for years after, it was not 
till the death of Laennec, and the kind of enfranchisement which resul- 
ted from it, that the error was perceived. A remarkable example of the 
despotism the mind may obtain over the senses, as well as of the 
mysterious dominion a man of genius exercises over aU that comes 
within the sphere of his activity ! It is curious to observe how M. Me- 
viadec Laennec, obeying, without being aware of it, this influence, has 
given f this passage of Laennec ; he has stripped it of all that belongs 
peculiarly to the senses, and has left only what belongs to the mind : " the 
penetration of air into the respiratory apparatus is accompanied with a 
alight murmur, which is distinctly perceived by means of auscultation, 
and constitutes what is called the respiratory murmur," 

I avow that before placing myself in the position for observation de- 

• AoBcuit. Med, edition d'Andral, 1837; vol. 1, page 60 — Forbes' translatioa of 
IiUnncc, 3rd edldon, p. 3!>. 

t Andral'a edition of t/aeniicc, p. 76. 
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scribed above. I had often read this passage in Laf nnec, without meeting 
nay thing that arresU^d my attention, and that like hisi, and like all tlie 
world, I had heani, or at l<;ast i)erceived but a ebgle sound, that which 
was called, and h still so generally called, the retpiralort/ murmur. I 
was obliged to seimrate, bj the aid of reflection, and as it were with vio- 
lenue, the operations of the eensea from those of the mind, in order to 
avoid the common error. It was only then that, on a fresh perusal, I 
compiebendtHl the fuU force of this passage in Laennec. 

The Academy of Medicine, February the 27th, 1 838, appointed a com- 
missian to examine different communications I had laid before it: the 
cwramiseioners that attended found no difficulty in ditttinguishing the two 
nortaat rei^piratory murmurs, and recognising the different characters of 
each; tliia was more especially e«sy to one of them, M. Andral, as he bad 
himself long since ascertained llvi truth of the fact, in tlie patients in hia 
wardfl, who had served for my researches, 

If we proceed to analyse the two sounds of respiration, and compare 
the result of this analysis with what Laennec has said respecting the ret- 
piralory murmtir, it is evident that the sound to which he gives that 
name, as well in the normal, as in the morbid state, is the inspiratory 
murmur, and that it is the murmur of expiration he has overlooked. 

We may thei^forc retain in our new route nearly all that Laennec 
has written. All is accurate, or nearly all, if we apply it to inspiration ; 
but it is at tlio same time evident, that the entire half of the domain of 
auscultation is left uncultivated; perhaps we might even say more than 
half; for not only has one of the two sounJa of respiration been altoge- 
ther overlooked, but the natural relation between those two sounds, and 
every thing that depends on the dinturbance of tliat relation, as well as on 
the distiffbance of the expiration, has also been unnoticed. The neglect 
of these two tilings has been sometimes even tlie source of errors, which 
we shall have to point out. Fortunately, many of the facts, as well par- 
ticular as general, which Laennec connected with the sound of inspiration, 
are applicable to that of expiration : hence it is that, without being aware of it, 
he has in some degree anticipated a part of the history of the fact he over- 
looked, in the history of the fact he recognised and analysed with so much' 
ability. It will be seen, however, by a glance at this question, and the 
consequences it involves, that diagnosis must gain much both in extent 
and in certainty, by the recovery of tliis omission of Laennec, by the rec- 
tification of some errors which have resulted from it, and finally by the 
completion thus given to his beautiful labours. We may give one or two 
examples of tliis: — In neglecting the study of the expiratory sound, he 
deprived himself of a precious source of diagnosis in the first stage of 
pidmonary phthisis. He has expressed on this point the following opi- 
nion, to which we have now a right to revert. '■ But when these tumours 
(tubercles. &c.) are small, " however numerous they may be, if the pul- 

' Ausfult, MpiT. vl IB37, vol. B, p, R. 
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monary tissue in the intervala between them is healthy, auscultation fur- 
nishes no sign." lu pulmonary emphyeema, the respiratory murmur, aaya 
Laennec," (and it has been repeated after liim,t) is mueh diminished, or 
even altogether abolished ; and yet when we analyse carefully the two 
sounds of respiration, we find, it is true, that the inspiratory has suffered 
the changes indicated, but that the expiratory on the contrary has greatly 
increased, both in extent and in intensity. 

Physiological accuracy then compels us to admit, that instead of tlie 
single sound, to which Laennec has given the name of retpiratori/ ntur- 
mur, there exist two very distinct sounds : one stronger, belonging to the 
period of inspiration ; the other weaker, produced during expiration. On 
the other hand, pathological observation confirms this division ; for we aeo 
the weaker sound become at times the stronger, and vice tend ; lastly, 
the interests of diagnosis require it, for a number of valuable signs result 
from this mode of studying the sounds of respiration. Hence this auscul- 
tatory principle : alicayi to ohteree and analyse the intpiraCorff and expi- 
raloTff nturmuri separately ; at the game time that by metEing them together, 
we appreciate tlie changen that may hate occurred in their natural relation 
to each other. 

This primary fact of the existence of two murmurs being established, 
the fact of their morbid modiilcations being also clearly ascertained, as 
well as the existence of a number of signs corresponding to these modifi- 
cations, we must, in order not to lose any of these signs, investigate in the 
normal murmurs, alt the difierent circumstances from which they may be 
derived. In this way we will come to multiply the number of signs. 
Thus then we are led to investigate, in the inspiratory and expiratory 
murmurs, their proper characters, and their general properties as sounds ; 
to choose amOngat these properties, those whose modifications may furnish 
practical signs ; to expound in a methodical order the whole of the morbid 
chamcters of these sounds, and to introduce, as far as possible, into those 
different analyses, the principles and precise language of physics. In this 
way the science of auscultation will gain both in extent and in precision : 
in extent, by the appreciation of a greater number of characters, both 
normal and morbid, and by the application of these characters to two 
sounds instead of one i in precision, by the more rigorous analysis of these 
characters, by the greater facility of comprehending the chain of their 
relations, and the general principles that govern them. 

The following are the fundamental characters that it seems to me useful 
to analyse in the respiratory miirmurs: — 

1. The proper or distinctive character, 

2. T!ie hard or soft character. 

3. The dry or humid character. 

4. The quality (le timbre). (3) 

■ AOHult, Med. ed. 1837, vi>l. 1, p. HIS — Vatbts' Tntnalution, p. IS!, 
f MomMrea in 1» 8oc. Med. cl'Obaery, Eniphj. -, Loi^, ¥■ ^\^. 
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tone. 

intensliy- 
Th<^i tlurnlion. 
8, Thu rhytltm. 

All die morb'nl modiflcntions of the respiratory munnurB, tliat are eua- 
cupUblu of any jitnctioal application, may be referred to one of the above 
BOunwA. For dili purpo«<; physiology, jiathology, and palhologieul anatomy 
Bt oiict; lend iheir uniti.-tl aid ; physiology, whieh serves as a type or auit 
of raiMWure i pntliology, which compares with ihia unit each fact it fiir- 
niahe* i pathological anatomy, which gives value to the difiei-ences, by 
exhibiting the organic states that correapond to them. 

A. Tlio proper eharaettr of the normal reapirntory murmnrs ia a brtaih- 
ing or blotrinff (un tousle) ; the proper character of a certain cla^ of 
morbid sounds, is olao u blowing, but of a diflTcrent kind ; the proper 
character of tliu largo class of alterations o{ quality (limhre),* consista in 
that Bcnsution which ia called metallic ; the proper character ia sometlu)^ 
rat g»neria, which reproacnts the nature of a phenomenon, or of a group 
of phenomena, whilHt the other charoctere expreas rallier its forma and 
different accidents, 

ti. The hard eltaracUr and the loft or mellow ekaraeter are the oppomle 
of iMch other ■■ the latter producea on the ear an agreeable impression j it 
hait in it something free, unconstrained, nuturai; the veaicular expanmon 
»1' a healthy lunp; during o. normal inspiration fumishea this character in 
its most perfect form. By a gradual degradation of this soft character, 
wo pnas to the hard t this leaves a disagreeable impression on the ear; 
tbOTO is in it something of difficulty, of roughness, of restraint, which 
gives the idea of an obstacle to motion, of a dense and unyielding tissue, 
of a rough aui-fuce, kef The pleuritic friction sound may serve aa a 
typo of this oliaractcr. The first represents tlie pliimt, yielding condition 
<if tlio tiMues, and is a more favourable sign according as it ia more com- 
plete ; the second represents the opposite state, and ia always proportional 
to the obstruction of the functions of the part In which it is produced. 

C. The dry and huttiid characteri approximate closely to the preceding. 

The hard character always conveys an impression of dryness [ the 

BOfl character almost always accompanies the sensation of humidity, but 

the latter does not always accompany the former. The dry character is 

but a form or degree of the hard ; tlie humid character, on the contrary, 

is a distinct type ; the dry character is the opposite of this type ; like the 

nrocedingf t'"^/ '^'^^ alternately degenerate into each other. In respect 

to DrognoBis, the dry is to the hard character what the humid is to the 

«oft- there exists, however, a very wide diiference between the soft and 

li mid characters, for the peri'ecl state of the one represents the physiolo- 

■ 1 f^ndilion 1 while that of the other depends on conditions essentially 

■ Th« dew blowing, bfOnahifJ, eaTern(.uB, amphoric g,.ality, fee. ^ 

' ,,ago of plitlilnio. .'fflphyMmn of th^ lung-, dry ple«ri>j. 
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pathological.* The prognosis from the liumid character varies besides 
with the sensation of more or less viscidity : tlio more marked thia sensa- 
tion is, the more serious are the organic changes with which it con-e- 
eponds. It is the reverse, when the liquid that determines this sensation 
leaves an impression of great fluidity. 

D. It is not yet known upon what circumstance in the composition of 
bodies, that property of souud which is called the gualiti/ (timbre) depends. 
The moat general fact we can establish on thia subject, iu the relationB of 
symptomatology with pathological anatomy, is that iu general the alter- 
ations of quality iu the normal murmura present thems<flves in cases of 
augmentation of density of the tissues,')' and increase of diameter of tlie 
tubes traversed by the columns of air. { The ear does not easily mistake 
this character when it has once heard it distinctly. The impression 
usually made on it may be conceived by recollecting that typical and 
common sound, which is caUed metallic. This character presents several 
degrees; these degrees are connected together by successive gradations, 
through which each of them passes in its increase, or its decrease ; the 
chain is continuous, regular, from the highest to the lowest degree; and 
we often see one of the morbid murmurs that compose it, follow it throngli- 
out its entire leng:th. ^ Its progressive inci-ease is always an unfavoura- 
ble sign J n its highest degrees, in general, make their appearance only a 
short time before death ; % its progressive decrease, its return to degrees 
lower and lower, is on the contrary a good omen ; the lowest degrees in 
this kind of retn^easion usually denote the resolution of congestions. 
Every thing in this phenomenon belongs to pathology; there is nothing 
physiological that resembles it, unless perhaps, and that in a very remote 
degree, respiration in the child. Among the different moi-bid sonorous 
phenomena, it is one of those that appear latest, one of those, therefore, 
that indicate organic alterations far advanced ; " it is, moreover, one of 
the moat unequivocal characters, one whose course is the most regular, and 
whose laws are the most fixed. It ceases, but it never changes into one 
of the other types, whereas we have seen that the two preceding cliarac- 
ters may be transformed into each other. 

E. The tofw or the ieii//cl of a sound, depends on the number of vibra- 
tions in a given time. It is sometimes useful to appreciate tlie degree of 
height, or llic tone of certain morhid sounds of the respiratory apparatus : 
the most general physical fact that it is important to keep in mind, in the 
analysis of this circumstance, is that the acute tone corresponds to the 
greater number of vibrations, and the grave tone to the smaller number ; 

* Actire euiguineoui cong^Btion of the lungi. 

t Phthiaia, pneumonia, pUutitie effosion. J Dilation of the broneliio! tubBs- 

§ Fur exainple in phtbisia. | PneumDiiia. phthisis. 

1 The cavernous and ampliorio tbaraclerH in plitliisia and in hydro -pneumo-tboraj;. 
In pneumonia and pblUisis, in conipEiiiaon with the other rbaraclera furnisli(.'d by 
aiucDllatlon In Ihese discasoH, 
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the nnatomieal fact that it is newssary to connect with the preceding, is 
thai in general tliese two degrees in the height of the sound correspond 
to differences, in an inverse respect, in the diameter of the air tubes : the 
ttcuCe tone to (he diminution of these tubes, and the grave tone to their 
relative augmentation." 

If we compare the two kinds of plicnomcna we have just noticed, one 
physical, the other anatomical, we will find a natural connection between 
them i we know, in fact, that in passing through tubes, a column of air 
produces vibrations, whose number is directly proportional to the narrow- 
ness of the tubes j that the number of vibrations increases, (acute tone) 
when the air passes fi-om a wider into a narrower part, and diminishes 
(grave tone) in the opposite case. The sonorous phenomena of this class 
are in general transitory, fugitive, of moderate value; they may depend on 
lesions, purely nervous, as well as on physical conditions, and the latter 
are sometimes very serious, sometimes veiy slight ; they appear much 
oftener in diseases of the larynx than in those of the lungs. In this 
work, I will only take them inlo account in the study of the bronchial 
ronchi, and of the characters that the voice and cough supply in the 
diagnosis of the first stage of phthisis. 

F. Wliile the height of a sound depends on the number of \-lbrations, 
its inlemitj/ depends on their size ; but here, without confining ourselves 
to the precise physical definition of the word, we will understand by in- 
tensity what is commonly understood, the distance to which the sound is 
propagated, and the degree of force with which it strikes the ear. 

G. By the duration of a sound, we understand the time during which 
the perception of the sound is prolonged. The duration and intensity of 
the murmurs are sometimes intimately connected with one anothenf 
sometimes they separate and are modified in different degrees, or even in 
opposite directions, J It is much more easy to connect anatomical oir- 
oimistances with the intensity than with the duration : the first is refer- 
able to two different kinds of cause ; it is sometimes the result of changes 
in the organ itself in which the sound originates,§ sometimesof changes in 
the neighhoaring organs ; |] in the latter case it depends solely on the condi- 
tions of conductibihtytliat surround the organ in which the sound is genera- 
ted i we may say, in general, that its increase is directly proportional to the 

The first of thcaa two propositioDB is however, tnoch more true and more general 
than the serood ; at tltiies both tho acute and gtavB (ones are tieaii at the same 
4ime In the same lung ; iu general, ia this case, the only anatomical circumataiice we 
observe U that nbich vce hate considered as belonging- to the acute tone : it ma; indeed 
1>e said, that io thiB caae^ the anatomical condition of the grave tone is represented bj 
the relative dilatation of the healthy bronchial tubes. 

t Paeumooia, pulmonary congestions, pleuritic eSWans. 

t Phlhlaia in its first stage, polmonarj emphysema. 

% Pneumonia, pleurisy, empb]'sema, pbtliisis. 

II For example ; the imperfect transmiKiiion of the voice and sounds of the heart in 
ca».'B of conaiderable emphysema. 
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density of the tissues, and its diminntion to their rarefaction : with re3i>ect 
to the dnration, it usually depends on causes mucli less easily analysed, 
the degree of elasticity and contractility of tlie tissues appearing to inilu- 
ence it in certain cases," However, though its causes are more doubtful, 
the character of duration is not less precious than that of intensity; the 
I diagnosis in general derives most advantage from analyeing them in their 
I relations with each other ; in fact the laws that govern them are tolurably 
I constant, and hence the changes that occur in the one, assist us in appre- 
i ciating the value of those exhibited in the other ; both liave, besides, the 
following advantages : — they are usually the first to appear of all those 
signa we have described, and thus give ua information in the earliest 
periods of disease ; + they may, though appearing at the commencement, 
persist a very long time, and come to indicate a considerable change in 
the primary conditions of the oi^an ; J the series formed by thorn is very 
ext«naivc, as successive and as regular as that of the alterations of qua- 
lity, and capable of being followed and appreciated with equal ease. 
These two characters are never confounded, are never transformed, and 
though fi'equently connected, remain always perfectly independent of each 

H. The word rhythm has several meanings ; sometimes it signifies the 
order in which several independent, but accidentally combined phenomena 
I follow one another (this is its largest and least used signification) ; some- 
times it expresses the order of succession of several phenomena connected 
I together by intimate relations, concurring to the same end, and consti- 
I tuting the same fact, as, for instance, the rhythm of the two respiratory 
sounds ; lastly, the application of this word is sometimes still more re- 
stricted, and it is employed to designate the different periods, the different 
parts of the same phenomena, and the mode in which the succession of 
these periods and parts b accomplished. This is the sense in which we 
shall use it when we say, the rhythm of such a sound in particular. The 
second acceptation is almost the only one that admits of any useful appli- 
I cations, and in this point of view, the consideration of the rhythm forms 

some part in the appreciation of the relations between the inspiratory and 
' expiratory murmurs. The study of the rhytlmi is of little use in diag- 
j Dosis; it is, however, sometimes useful, especially for comprehending the 

' connection between the phenomena, and aiding us in the investigation of 

the laws that govern them. 

All these different characters may be combined with each other in a 
' thousand ways, and the diagnosis may be most materially aided by the ana- 
lysis of these combinations. Many of them obscure at first sight, and 
apparently confused, are governed by fixed principles, and these princi- 
ples are in some cases more fixed than those that are comiected with the 

* For example: tlm cipirator; n 
t Piicuiuonis, pleuriar, pbthisis, i 
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existence of the sound itself. There is usually an intimate relation be- 
tween certain comliinations of phenomena and certain physical circum- 
Btances j but we are not always able to discover this relation. Somedmes, 
in a given space of time, different combinations succeed one another ; in 
some cases it is also possible to find a regular chain of connexion in this 
succession of changes, and to discover the reason of tliia connexion. 
Phthisis pulmonalis, followed step by step in its whole course, in all the 
difierent aecidcnts that by turns affect the lungs, is one of the diseases in 
which wo observe the greatest number of those combinations, and in 
which it is most easy to discover the law that governs them -, to such a 
d^ree, that it is possible, as we shall see hereafter, to exhibit these dif- 
ferent combinations, either separately or in auccession, in the form of so 
many problems, of which experience furnishes the solution. 

In general, we may say-^lst. that the alterations of gualily in their 
lowest degrees are most frequently combined with most of the other cha- 
racters i but that they obscure and efface those characters in proportion as 
they become more marked, * and that then they tend more and more to 
exist alone ; 2nd. that the character of hardness is frequently combined 
with the character of duratioii;-)- 3nl. that the character of rhythm is 
almost inseparable from that of duration or intensity;^ 4th. that the 
two latter, almost constantly found united, coincide frequently with the 
character of humidity, especially when this character exists in its highest 
degrees, for example, in the bubbling form. § 

Custom has consecrated the use of the term mumatr (bruit), instead 
of WMWt to designate the acoustick phenomena of the difierent systems of 
the economy; and though it is meat frequently inaccurate, as regards the 
physical definition of the word, there is an advantage in preserving it, 
because the common acceptation is well defined. 

Qf the dry, humid, and luhhling charaeteri. 

In reference to the dry and humid characters, I think it right to give 
a summary of some experiments, which will enable us to comprehend 
better the nature of these characters, and their possible applications to 
diagnosis, by explaining their mode of production. 

A. If a perfectly dry sponge be subjected to an altemafo movement of 
compression and dilatation close to the ear, we hear a very distinct sound, 
slender if the sponge be fine, and of more volume, of it be of coarse tex- 
ture ; and this sound, the result of the compression of the tissue of the 
sponge and its expansion by the air, gives a very distinct sensation of 
dryness. 

B. If the sponge be moistened, we get with this sound a sensation of 

' Pneumonia, pleuris; with effuaion, phthisif!. f Fulmonary empbyseoui, phthiaii. 

X Puhnonu^ emphyaema, plithisia. 

g SeroDs mid saneuineous congeatiDna of tliu luDge, pulmonv}' catarrli. 
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humidity ; and this chamcter becomes more and more marked, in propor- 
tion as the sponge contains a greater qnantity of liquid. When this paa- 
ses a certain limit, when it is in such quantity that each little column of 
air that penetrates into the cells of the sponge can expand, and form a 
little bubble, anch as is formed by blowing with a tube into any kind of 
liquid, then the sensation changes. 

C. If this change in the sponge, from a dry to a humid state, be con- 
ducted by insensible gradations, we perceive the humid character increase, 
remain for a time homogeneous, and then divide into a number of small 
unequal consecutive sounds ; these afterwards become more marked, sepa- 
rate a little from each other, ossttme each a rounded form, and at length 
produce the sensation of bubbles originating, being developed, and burst- 
ing; at this point, the humid character deserves the name of huhhling; but 
it always leaves on the ear its primary impression of humidity. 

We can easily vary the results, by varying the fineness or coarseness 
of the sponge, its degree of expansion, the conditions of its tissue as to 
texture and motion, and the nature of the fluid with which it is moist- 
ened. I have, in this way, by producing in the sponge a certain number 
of the anatomico-pathological conditions of the limgs, succeeded in ob- 
taining artificially several of the physical signs furnished by these oi^aus. 
I confine myself to a description of some effects which have a more direct 
connexion with some symptoms I shall have to describe. 

1st. The character of dryness and hardness in the sound produced by 
the alternate compression and expansion of a diy sponge, may have dif- 
ferent degrees; these degrees vary according as the sponge is more or 
less fine or pliable, and free fi'om all admixture with foreign bodies, or as 
it ia hard, stiff, coarse, and contains the little shells we sometimes find 
scattered through it. These different forms, these different degrees of 
dryness and hardness, may be compared to the same characters presented 
sometimes by the respiratory murmurs ; for example, to the'character of 
dryness in cases of severe emphysema, or rather to the hard, rough, 
crumpling character we meet in the first stage of phthisis j or still 
more to the crumpling sound, to the dry crackling ronchus which is 
in like manner produced in the same disease at the same period. 

2nd. If the sponge be moistened with water simply, the impression of 
humidity felt resembles the sensation pi-oduced by the respiration of an 
ffldematoua lung. It seems as if the ear perceived that the liquid, with 
which the sponge is moistened, is devoid of consistence and viscidity, 

3rd. In fact, if the sponge is soaked in blood, or in a slightly sirupy or 
pummy liquid, the ear at once feels that the dilatation of the sjwnge no 
longer takes place in the same way ; it feels distinctly tho impression of 
something viscid, fatty, glutinous; and this impression resembles the sen- 
sation produced by the auscidtation of a lung in a state of aetite sangui- 
neous cffngeition, (sec first part, ch. 17, sect. 2, 5, 3). This character of 
the respiration accompanies hmmoptysis. 
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4th> If tbe sponge be fully saturated with ttiis gnmmj solution, 
blood, then the bubbling character appears, but with particular ehadeat 
the walls of these bubbles seem to be thick, and not easily broken ; theis 
developement, their spherical form ia attained with a kind of difficulty | 
it ia always very incomplete, unless tlie tissue of the sponge is gorged 
with fluid, anil that itd cells are rather large. According as the bubbleR 
are more or less voluminous, more or less confounded with each otheq 
they give the idea of that peculiar ronchus I shall hereafter describfl 
under tho name of humid ronehut Kith cantintu/u* balAlet, wliich. fomit 
one of the signs of active sanguineous pulmonary congestion ; or thef 
resemble perfectly the large mucous ronchus, which is heard 
large branches of the bronchi and in the trachea, at the period of mucouf 
secretion in Eicute pulmonary catarrh, or a little after an attadi of htemop* 
tysis. 

5th. If we take a fine sponge moderately moistened with water aloD% 
compress it in a point, and then withdrawing the finger, allow It to be 
ponded by the air, crepitation is immediately produced. Tliis crejiitatic 
regular and rapid, close, equal, very round and fine ( in short, it is precisely 
similar to one of these puffs of crepitant ronchua, heard in pneumouia, 
pecially during the inspiratory movement. If the finger be withdrawn gnH 
duaUy, this crepitation is prolonged, and then resembles tli^ae long pu& of 
crepitant ronchua, which we hear when the patient makes a deep and rsr 
gular inspiration. It is short, and the bubbles few, if the finger be witli- 
drwn suddenly; in this cose also the bubbles are imperfect, 
the crepitant ronchus in a short, rapid, semiconvulsive inspiration. If Ihfr 
finger be raised little by little, and that the air penetrates with difficulty 
and as it were by small auccessivj efforts, into the humid cells of 
sponge, the bubbling character is imperfect; or there are merely some' 
scattered bubbles which crepitate at intervals ; thus it is that in pneu' 
monia, occupying the entire mass of one lobe of a lung, when only some 
cells bere and tbere remain pervious to air, with whatever attention Mn- 
listen, we hear merely some scattered bubbles, in general incomplete^ 
widely separated from each other, and leaving the impression of an effort' 
made for their developement ; very different in this respect from the 
large pufis of crepitant ronchua, which convey the idea of a rapid and ready 
penetration of air into the pulmonary tissue ; it is moreover distinctly felt 
that this penetration takas place over a much larger surface. It is for 
this reason, that in tbe course of a pneumonia, we ought in general regard' 
a& a serious indication these scattered, rare, imperfectly and difficultly 
developed bubbles ; and on the contrary, think better of the physical ocai* 
dition of the lung, when we have these lai^ puffs of crepitant ronchni: 
reproduced at each inspiration. In the former case, the bubbles frequently^ 
do not appear till the second or third inspiration, and are not developed: 
till towards its termination. The crepitant ronchus presents this pecnliaC 
elmrncter of infrequency and soparatiou of its bubbles, when the pneu- 
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monia is passing Irom Uie first to the second stage, or at the period of ite 
return from the second to the first It ia obvious indeed, that in botli 
these cases, as well as in considerable engorgement of the entire mass of a 
lobe, there are only some cells here and there pervious ; whereas, at a 
period less advanced, and in a more diffused engorgement, a much greater 
number of cells may admit air, and be more completely expanded. Such 
is the phjBical cause of these differencee. When at a late period the cre- 
pitant ronchus diminishes and disappears, this depends on another cause, 
the diminution and cessation of one of the elements of production of ron- 
chi, the presence of fluid in the bronchial ramifications. Aa much of the 
sponge as can be covered and compressed by the top of the finger, or even 
lees, is sufficient to produce a crepitation as long and as complete as the 
largest puff of the crepitant ronchus. If we submit the entire sponge to 
this sudden penetration of air into its moistened cells, the pufi' of ronchus 
resulting does not produce a much louder sound than that produced by 
the crepitation of the small portion spoken of above; but its crepitation is 
more prolonged, the sound somewhat more distinct, its gualitff clearer. 
There is not then a distinct ratio between the sound produced and the 
number of bubbles that crepitate, between the sensation of a stronger or 
feebler sound, left on tlie ear by the ci-epitant ronchus, and the number of 
pulmonary cells and lobules that remain pervious : the one cannot there- 
fore enable us to judge absolutely of the other ; hut we may sometimes 
with a practised ear, and by means of the difierences, I have pointed out 
in each of the two cases of the last experiment, probably arrive at notions 
of some use in diagnosis. For this purpose we must keep in view the two 
causes that concur in the production of the phenomenon : Igt. the degree 
of motion with which the air enters ; 2nd. the physical conditions of the 
tissue it penetrates. If either of these elefnents be neglected, the solution 
of the problem will be inexact. 

6th. The experiments with sponge may serve another purpose. If we 
take a sponge half a foot long, and place the ear at one end of it, and 
produce at the other the pufls of crepitation I have been describing, the 
sound, however strong it be, will ecareely reach the other ear ; 
beyond this point it ia totally inaudible ; on the contrary, it becomes moi'e 
and more distinct in proportion as the ear is brought nearer the point in 
which it is produced. If the portion of sponge between this point and the 
ear be completely soalced in liquid,' the crejritation reaches the ear more 
readily than if the sponge be squeezed dry. But in either mode, the sound 
is propagated worse than when no foreign body whatever is interposed 
between the sponge and the ear, in which case the crepitation ia heard at 
the distance of a foot. The crepitation is no longer audible, if the inter- 
posed body ia any soft substance ; it is only diminished, if we use, as a 
conductor, a solid body such as a pieco of wood. If we make a small 
moist portion of sponge crepitate at some inches from the ear, at th< 
time that we make an intennedlate ilry porlion contract a.u4 i^ia^a «1A!«- 
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natcly. the slight murmur produced in the latter prevents ns from hearing 
the former ; the one is tlie image of respiration in the outer layer of a 
lung, the other represents the crupitfuit ronchug that most probably exi^t^ 
but ia sometunes inaudible in central pneumonia. By applyiug to the caee 
of n diseased lung what we have said of the aponge, we will see the reason 
of several phenomena, or of several circumstances of phenomena, which, 
we could not well explain witliout the aid of experiments. The crepitat- 
ing sound of the sponge is propagated to a greater distance, in proportion 
as the bubbles are more voluminous, and more complete in their deve- 
lopement, because they then produce a louder noise in bursting. It ia 
the same of the dilferent ronchi that are produced in the different sections 
of the bronchial system j those that arise in the small ramifications, and 
whose bubbles are fine, slender, &c. are propagated a much less distance 
through the pulmonary tissue, than those that are produced in the higher 
sections of the respiratory canals. The conditions of conductibililry of 
which I have spoken above, are in like manner very applicable to the 
different shades of alteration which may be found united in the same 
lung i at the same time that they complicate the problem, they may assist 
in solving it, or at least they may afford an explanation of some facts that 
seem irregular ; for instance, we can very easily, from these experiment^ 
explain why the crepitant ronchos ia sometimes wanting in central pneu- 
monia i now this fact, which they would have led us to anticipate, has 
been established by clinical observation. M. M. Andral,* Chomel,-)- £a> 
have pointed out the error of Laennec in this respect. 

7th. If we listen to the crepitation produced in one portion of the 
sponge, and conveyed through another portion moistened and placed 
nearer to the ear, we get a very distinct idea of the character of remote- 
ness which any sonorous phenomenon may present. The ear feels dis- 
tinctly that the sound is produced at a distance ; and knowing the mode 
of propagation of these sounds through the tissues, it can even appreciats 
that distance. It feels equally well when the phenomenon is produced 
immediately beneath if. If two different sounds are produced at a dis- 
tance from each other, so that both are audible, it distinguishes them qnite 
well, and determines with certainty which is the deep, which the superfi- 
cial sound. Such is the case when we produce in the part of the sponge 
nearest the ear that slight murmur caused by the entrance of the air into 
its dry and yielding tissue, while w'e excite in a part more remote and 
moistened with water, the crepitation I have described ; this is the phe- 
nomenon presented by a lung whose superficial layer is sound, while the 
parts below have become the site of a peripncumonic engorgement. 

Bth. In its movement of expansion, the tissue of the sponge produces a. 
sound which resembles that of inspiration. No very distinct sDund is 
produced by its compression. This sound resembles the inspiratory. 



* Auscult. Med. ed. d'AndraJ, V. I, p. 530— 533. 
t Dirt, de Mod. en 21 vol. 1. 17. p. 2S7. 
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pouially in thia reapect, that in it also the impression made on the ear U 
of the penetralion of air into an infinite number of little cells which are 
dilated by its pressure. The duration of thia sound is directly propor- 
tioual to the thickness of the part of the sponge compressed, that is, to 
the number of cells exjanded by the entrance of the air ; it is also directly 
proportional to the slowness with which the air penetrates. Its intensity 
follows nearly the same law, but in a less obvious manner. The inspira- 
tory murmur is apparently produced by the same mechanism, and obeys 
the same law ; that is, that in the healthy state and the ordinary condi- 
tions of movement, its duration and intensity being determined by the 
mass of the organ, and this ma£s remaining the same, these two characters 
will also always be the same. This it is that enables ue to represent by 
numbers (see hereafter) these two qualities of the inspiratory and expira- 
tory murmurs ; thia it is that gives value to that method. Thus in the 
normal state and in the ordinary conditions of movement, the duration 
and intensity of the two respiratory murmurs have natural limits which, 
like the physical fact that determines them, are constant. I have sup- 
posed that the conditions of movement remain the same ; it is obvious, 
indeed, that if the movement by which the air enters or quits the pulmo- 
nary cells be increased or diminished, the sound will rise above or fall 
below its normal limits. Hence, in order to have an accurate idea of the 
[dienomena I am describing, it is necessary to place the patient in his or- 
dinary conditions of respiration. In this explanation we have the key of 
all the changes that can occur, in the intensity and duration of the respi- 
ratory murmurs. All tliese changes, of whatever kind they be, increase 
or diminution, depend on two causes; — 1 St. different conditions of move- 
ment ; 2nd. different conditions in the mass of the oi^n, that is, in the 
number of cells pervious to air. Sometimes these causes act separately, 
moat frequently they are united. The changes in the intensity and du- 
ration of the sounds, which depend solely on a modification of movement, 
are in general neither very serious nor very durable, because this gene- 
rally results merely from nervous influence. They are much more serious 
when they arise fi'om a modification in the mass of the organ. The con- 
ditions of movement, however morbid they be, remain nearly the same as 
long as the physical lesion of the organ exists, or continue to bear the 
same ratio to it ; hence the duration and intensity of the respiratory 
sounds follow the same law of increase and decrease as this physical lesion; 
bence these sounds express by their degree the progress and degree of 
anatomical change ; they remain stationary with it ; they increase and 
decrease with it. Thus we are enabled to extend to pathology the me- 
thod of expressing by numbers the duration and intensity of the respira- 
tory murmurs. In this consists the object and advantage of this method ; 
a murmur being given, we express by a number the normal conditions of 
its intensity and duration ; this number is 10 for the inspiratory, and 2 
for Ihe expiratory murmur. We have here two fixed ■^m,\&, ^Jows^ «tA, 
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below which wp winstrurt > grnduatul scale, which descends to and 
ri«M to 20, Between the iwo extremes we Lave all the degrees t 
prised between ajid 20> The <randition3 of the intensity andduration of' 
th« mannurs change ; these cliaraclers rise above or fall below their 
normal number, and, both above and below, their changes are expressed 
by successive degrees, wluch themselves express more accurately than any 
words, the physical conditions of the organ. If, af^r the compression of . 
the sponge, we only allow the air to penetrate its tissue imperfectly, the 
sound which is produced and which we have compared to that of iospira- - 
tion, is diminiBhed exactly in proportion to the resistance we make ti 
dilatation of the cells of the sponge. This diminution affects at once both ' 
the intensity and duration, and is the iina^ of the changes that the h 
tensity and duration of the inspiratory munnur suffer in this respect ; 
reveals the general physical fact upon which these changes depend, the ' 
diminution of the mass of the lung, that is, of the number of cells pervious ' 
to air, or merely the diminution of that periiousneas. The experimenta 
with sponge teach us nothing as to the changes that may take place 
in the duration and intensity of the expiratory murmur; but they enable 
us to see how the augmentation of the duration and intensity of the inspi- 
ratory is produced. The mass of the sponge is represented by 2 ; 
greatest possible quantity of movement, that l* of expansion of its cells, 
by 2 also ; in the ordinary motion to whieh I submit it, I avail myself of 
each of those conditions but as 1 ; there remain therefore 2 in reserve, 
and if I wish to avail myself of all my resources, the sound produced will 
be as 4 instead of being as 2 ; for I have already shown that the intensi^ ' 
and duration of the sound of the sponge, are directly proportional to the 
number and expansion of its cells. Now the sponge is here, as before, the 
image of the lung ; in availing myself of the means at my disposal but as 
2, I produce the ordinary inspiratory murmur; inavailingmyself of them 
as 3 or 4, I produce puerile respiration. 

The different physiological and pathological conditions of the lung 
may in fact be tolerably well represented by the sponge suitably adjusted. 
Like the lung, it has its movement of inspiration and expiration ; the ons 
represented by its compreaaion, the other by its elastic expansion; by the 
expulsion from, and the penetration of air into its cells. The lung, like 
the sponge, has its conditions of dryness,* and of humidity ;t the liquids 
that produce in it the humid character, are very fluid in some casee,t very ' 
viscid in others. § There is therefore nothing strange in the tolerably 
perfect similitude of the effects produced in each. I have confined my- 
self to some useful comparisons between the sonorous phenomena of the , 
sponge, and those of the lung, but it is easy for any one to increase the ' 
number. Thus if, in the preceding experiments, we employ a fine sponge^ 

* Pulmonary emphysema, 1st. stage of ptilLieis. 

t Serou* or sanguineous congestion. J (Edema of the tung. 

§ Atrtlva aanguiuQDUl congeslion, uiucflus secretion in Ibe bronohi. 
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we find tliat the crepitation is confmeil exclusively to llic period tlint we 
may call the inspiration of the sponge ; if we emjiloy a sponge the cells 
' of which are large, there is a little crepitation produced during the move- 

ment of compression or of expiration also ; in the latter case, the erepitn- 
tion is coarser and more humid. What do we see in lliia experiment ? 
small cells producing a fine crepitation, which ia andible only in inspiration j 
and large cells, in which a coarse crepitation is produced, which is heard 
during inspiration particularly, but alao during expiration. Now we 
have here the double image of the bubbling veeicular ronchi, and of the 
bubbling bronchial ronchi, (see Ist part, chap. iv). The first ai-o only 
produced during inspiration, the second accompany this, but also coexist 
I with expiration, (laws of co-existence, 1st part, clmp. v). The analogy 

I therefore between the phenomena of the sponge, and those of tlie lungs, is 

I perfectly natural. The causes being the same, or nearly the same, the 

I effects ought to be simihir. If the comparison holds good duiing almost 

the entire duration of a phenomenon or a group of phenomena, this de- 
pends on the permanence of the causes that produce them. For the same 
reason, the peculiar impressions made on the ear have the same value as 
all physical phenomena ; that is, that, in general, tliey are constant ; that 
I in the same circumstances they occur in the same manner) and tliatthcre- 

I fore they may be justly regarded as representatives of these cireumstanccs. 

I M. M. Piorry, Beau and I^claire have made experiments, which are 

analogous to those I have just detailed; they are reported in the Traite 
, de Diagnosis, vol. 1, page 467, under the nos. 6, 7, 8, 9, 10. Having 

injected water into the lungs of a calf, and then blown air into the trachea, 
they found that mucous and sibilant ronchi were produced, when the 
quantity of water was small ; fine ronchi, extremely humid, wlien the 
quantity was greater. They ascertained that the latter wci-e produced 
in the tissue of the lung itself, and not in the bronchi. On pressing, close 
to the ear, the pulmonary tissue moistened with water, and allowing it 
to be afterwards expanded by the entrance of air, aa I did with the 
sponge, they heard the same crepitation I heard in the latter. This is in 
some degree the counterpart of the experiments I have just described, and 
confirms some general conclusions which result from them. Mr. Spittal 
of Edinburgh* has also made some experiments, the results of which 
bear upon this subject. Having put liquids of different densities into 
several vessek, he produced by agitation bubbles of air at the surface of 
each, and comparing the small crepitation produced by the rupture of 
thc^ bubbles with the crepitant ronchus, he remarked that the serous 
liquids, and such as resemble them in density and viscidity, were those 
in which this phenomenon was most readily produced. These are the 
only conclusions attributed to him by the editor of the Archives. (4) 
S. A science almost always has two epoclis: the first, of particular 
I facts ! the second, of general facts. In the hands of Lacawit, Mvi. s>'i 
* Archices GeneruiM Ue Sic<liciae, tome 39, anujo X^l, f . ^Ifi^, 
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tliusQ wlio foUowvd close ui>on hitn, tiiK4cu!utk)n pa&sed over botli nearly 
nt tlie eaino time, and the second ulmoiit aa completely as the first ; suck 
wiia lliQ enei^ and ucutenea^ each the eagncity and accuracy of mind 
tliey brought to bear upon it i such the rapidity with which facts are ge- 
ncralisedi and their relations discovered, when they are of a kind easily 
obscrYod. and always subject to the same Uws 1 However, it appeared to 
me possible to reduce the abundant materials of auscidtatiou to greater 
simplicity : many of the phenomena which are regarded as independent 
of each other, npi>eftred to me to belong to the same type of which they 
were but different forms or degrees ; a considerable number of particular 
facts seemed to bo included in some general ones, much more satisfactory 
to the mind, and more convenient to the memory. I thought it might, 
in tltis way attain more precision as a science, more utility aa an art, and 
I have attempted it. He that knows the general principles that govern the 
particular facts, is much more advanced than he that knows only the 
latter, however well he may know tliera ; the one precedes the event, the 
other can only follow it. But hurc more than anywhere else prudence ia 
necessary. Nor do I mean to otfur the generalizations contained in this 
work, as any thing more than so many propositions that experience has 
hitherto appeared to sanction. 

4. The murmur of inspiration and that of expiration marking each a 
separate period in tlie complete movement of respiration, the different 
morbid sounds may present themselves with the one or the other only, or 
with the two together ; and as the causes on which this co-exiatence de- 
pends, are usually physical causes, fixed causes, it follows that the co-ex- 
istence of the morbid sounds with such or such a period of respiration, 
may, in many coses, furnish useful diagnostic signs, because we are in this 
way enabled to ascend from the effect to the cause. Not that it is always 
possible to establisli this relation upon physical principles, and to explain 
why the fact is so ; hut of what importance is tliis in practice, provided 
the fact be well established, provided we liave osceitoined a constant, or 
nearly constant connexion between such a mode of co-existence of a 
morbid sound, and such an organic alteration ? I have applied this means 
of analysis to all the morbid sonorous plienomena that appeared to me 
susceptible of it. 

5. One of our good modem works • says : " We have no signs capable 
of clearly indicating, in cases not far removed from the healthy state, 
whether the lung has suffered some commencement of change, orwhether 
its functions are performed with regularity." Such is, in some degree, 
the reply of auscultation to the sage counsel of antiquity : " Prindpiit 
ofMa." Long impressed with the importance of this principle, I had 
taken it as a guide in my clinical studies, and especially in my researches , 
on aiLseulUition. Tlie great delicacy of sense required to recognize the 

• ComppQ ilium de Medicine Frnlique de M. M. I>tltil)erge ut Miiiin^TCt, Ionic I, 



syinptoius at llieir fii-st apjiearancc ; tlie danger of confounding them 
witli piij^iog modiliirations of heulthy nctions; the diffiuulty of determining 
among tho shades lba,t distinguidli them, those that arc suflicientlj pei'' 
nianent to have a certain value oa signs ; the sagacity requisite to die- 
euvcr the real relation between the first symptomatic manifestations, and 
the first changes that take place in the tissue of the organ, all concur to 
retard very much this part of medicine, and all warn us to employ thu 
greatest rigour in researches of this nature. The disease that most loudly 
called for the application of this principle, and of these researches, was 
undoubtedly phthisis pulmonalia. We cannot reasonably hope to do any 
thing for those afflicted with it, except by applying, to the first stage of 
the disease, the hygienic or therapeutic resources which medicine euppliua. 
1 have devoted myself to the study of this first stage, especially aa regards 
its diognoaia ; the applications, already rather nnmeroua, that I have been 
iible to make of my researches, induce mo to hope that advantage will be 
derived from them in practice. It waa the same principle that guided me 
in my researches on the signs of active sanguineous congestion of the 

Such, in short, is tho course I have followed in the study of ausculta- 
tion. After having passed some years in these clinical pursuits, without 
being turned from them for a moment by the study of books ; after having 
attained at least a part of my object, I looked round, and I had reason to 
congratulate myself on the route 1 had taken, when I saw that several 
men of acknowledged ahility had likewise adojrtcd it, 

A distinguislied observer, M. Jackson, was the first to mention the ex- 
piratory murmur.* All he has said of it refers to its morbid state, and is 
extremely accurate. He has even made known some of the general facrs 
that belong to tho history of this murmur ; thus, its co-existence in phthi- 
sis, with diminution of the smoothness and softness of the murmur of in- 
spiration ; its appearance in all cases where there is an augmentation of den- 
sity of the pulmonary tissue; thus also, the succesMve passage of the bron- 
ehial character from expiration to inspiration. When the Mcmuires de la 
Societe d'Obscrvation appeared, I was happy to find in previous observa- 
tions, of which I was ignorant, results so similar to those furnished by my 
own. There is, however, in the researches of M. Jackson -|- one result that 
I cannot admit. He thinks we can distinguish in all cases vesicular from 
branchial respiration, by means of the prolongation of the expiration, 
which occurs, he says, in the latter only. It will be seen, in the 
course of this work, that the respiration called ptKrile is essentially eha- 
roctised by presenting a much stronger expiratory murmur tlian ordinary 
respiration, and tliat consequently this character of prolongation of the 
expiratory murmur is not sufficient to distinguish exalted vehicular respi- 

• Memolrea do In Sofielc MeiUoale d'Ol.servnIiori, tome I, j). 14. 
t Ibid. p. 1.^. 
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raliun from bronchial roepiration. It is in the diflVrcnt gualily of these 
Mouiuk thitl thi'ir diatinctivu characters are chiefly to be found. 

M. Andral wu ouo of the first tlial recognized the existence of the ex- 
piratory muminr in the first atagc of phtliiaii. Observe how he expresses 
iiiinsulf on this aubjwt in the 3rd edition of hJa Cliniquc Medicale" : " At 
titc uunotlmo, that theprcaence of a cenfunnumberoftuberclca in a part 
of ttio luiii;, diminishes in tliitt place the sound of pulmonary expansion, 
nnolhor phi'.iionmiion may be jiroduced: this is, a strongur murmur than 
usual, rluring the jieriod of expiration. The latter, which in general 
proiluoiss no sound, is in this caso accompanied by a much more strongly 
marked murmur, than that which coincidea wit)i the movement of inspi- 
ration 1 it is ooity to see why tliia in so." 

It i» curious to follow step by step the gradations that were passed over 
in arriving at a knowledge of the expiratory murmur; its existence 
WM recogtiiimd in pathology before it was suspected in physiology -f; 
till* wu« natural enough, since it is much more developed, and hence 
much moro appruclahlo, in the former than in the latter. It was first 
taken for one of tiioso morbid aounJs, of which there is no trace in the 
normal Htiite, or it was supposed to result from the decomposition of the 
ningle murmur udinitUid in respirationt. As it had been heard for the 
flrHt time in the commencement of phthisis, it was regarded as a sign 
imouliai- to that disoasoj ; whereas we shall see that it is common to 
Rovcrol ditforont morbid states. At first it was not observed, except when 
greatly tlovelopcdH i afWrward it was traced in its inferior degrees, and 
then came the question, whether it might not be an exaggeration of a 
inurmtir, which was )K3Culiar to ono of the periods of respiration. From 
that moment, it was recognised thnt what hod been hitherto called the 
respiratory munimrt was produced during inspiration, and an analogous 
munnur was sought for in expiration. Sometimes it was perceived ; at 
other times it was supposed to he inaudiblef . At first it was considered 
oxcoption, then it was said to be often heard ; still later it was odmit- 
tliat in tlm normal state tlicro was an expiratory murmur, Ivt varia- 

' Cllnlquo moilluiklo, nnl odltlon, t. 4, p. (lO. 

t Cllnlqun Moil. d'AiidnJ, 3rd ud. v. 4. p. 69. Passage alrcailj- cited. 
X "Tlin TMirirttory murmur ia dooompoud into twamurmurB." Note at page 196 
of the 9nil vol. of t1i« edition of IB3T do rAuacultntiou de Lacimoc. 

§ " Th« BXlilrMorj inurniur indioatea tho enistenoe of tubercles already rather Inrgo, 
and whioh hava obllli^nitod soverut broachial tubes," note at jiage \.al of '2nd vol. of 
llio editiaii nf lenT of Iiaonnoc. 

H " This (uiplralloii) which ordinarily produces no sound, is Iheu nreompanlcd 
by B vmrmnr much more itrnnglg markmi than tliat which coincides witli tliD uioremCDt 
of iniplrstlon," Clin. Med. vol, 4, page B9. 
f " Whan wa apply the car to the chcit of a healthy person, we hear, especially 
jni; liia|riratlDn, a liglit hut very dlalinct luurinur, wliich indicates the peoetratioti 
the pulmonoi'y lisaue, and which Bt limes mnrlis its cxpulaiun," Couipcn- 
de Medicine Pratique, vol, I. p, 408, sec aUo p. ■170. 
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f'le in itt inteniitff * ,- because the limits of the nonunl state wera not well 
estahlialied. We shall see, in fact, that in the normal stal«, the murmur 
of ex^nrfttion obeys as fixed laws aa that of inspiration. Some physiolo- 
gical varieties, or some unnoticed pathological states could alone have led 
to this admission of the variability of the expiratory murmur. Persons, 
as it were, hesitated before pronouncing positivelyf. Biit at present, 
M. Andral, M. Louist, &c. reci^nize the existence of the two murmurs in 
respiration ; each constant, and having a fixed chai-acter j the one strong- 
er, belonging to inspiration, the other much more feeble, belonging to 
expiration. M. Piorry in his work ou Diagnosis^, sanctions the principle 
of the auscultation of respiration in its two separate periods. He marks 
carefully the greater intensity of the inspiratory sound, indicating at the 
same time clearly, that the expiratory soimd is easily appreciable in tlie 
normal state. This result, however, has only been arrived at within a 
very short time, and th«re are still excellent observers, authors of recent 
and highly esteemed works on auscultation, who seem not to be aware of 
the existence of the expiratory murmur, either in the diseased or thu 
healthy state. Such, for example, is M. Histz of Strasburg, who tlirough- 
out his excellent theais||, never uses any expression but re*piratory mui"- 
mur. Such is also Dr. James Clarke in his work on Consumptionlf. The 
authors of the Compendium de Medicine Pratique (Art. Auscultation) are 
nearly in the same position. M. Piorry, who carefully points out the 
principle of the study of respiration in its two separate periods, and who 
even adds that, in the morbid state, these two murmurs are modified in 
various ways •*, never suggests in the course of his work any serious ap- 
plication of this principle. In conclusion, the murmur of expiration has 
been heard and analysed, as well in the normal as in the morbid state, 
by several observers, hut at first timidly, with doubt, with restrictions ; 
for men dared not trust tlieir ears, where Laennec had heard nothing. 
Besides, those who had been tlie contemporaries of Laennec, and shai'cd 
his labours, as well as his opinions, could not believe they had formerly 
overlooked a sound they heard now ; urged at once by the past and by 

• " In the study of veaiculnr reBpiration, there Ore then two murmUTB to he invesli- 
galcd, whieli an more or ha marked, aceordittg to drcvmitancea. That whieti ia Ural 
heard is the murmur of inspiration, and that whiuh snecceda it, the murmur of espira- 
tion,*' note, pago 71 of the 1st vol. oftho edition of 1B37 of Laennec 

t " In Iho uornwl state, the rcB]iiralorj murmur is audible almont exclusively at llie 
tlma the (Ur penetrates the pulmonary cella ; when it Issues from them, the sound is 
much tnore feeble, and eien moat frequently quits imperceptible." Note, pago 7 1, l«t. 
vol. of edition of 1637 of Laennec. 

t Clinique de I'Hospital de la Pitle, de 1836. M. Louis taught at this t<crio(1 that 
tbe eipiratorj' murmur was extremely feeiilo and scarcely recognicable, but constant, 

g Trnito de Diagnostic, vol. 1, p. 4ab. 

I Rechercbes Cliuiqucs sui' quelqucs points du diagnoslit' ie la phlhieic puliiionaii 
nout lH3e. 

T Traito sur la Consomptiou Pulmonairc, ttadult par Lctjcau, 

** Tiaitc do Diagnostic, tome I, page ibb, 
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tliu jirefii-iil, llitry touk a mtdillu course j hence the vari&Uilil; admitted 
in tliii expiratory niuimur. It w&s necessary lo escape Irom the past, and 
place botli tlie scnst-'d and llie mind in n slate of independence, in order 
lo bii prepared to call seriously in question tlie esisten'ce of the single 
respiratory murmur admitted by Laennec, and to see that there ex- 
isted two. (5) Other observers appear to have seen the necessity of an- 
ulyzing, in the normal murmur of respiration, a greater number of pro- 
perties tliou Laennec did, ill order lo increase the number of signs 
resulting from their modifications : but tlie impressioii vas vague, and 
remained almost entirely unapplied. Thus we read in the Compendium 
de Medicine Pratique * : " the res|iiratory munniir may present modifica- 
tions, aa well in its intensity, as in its quality." The same expressions 
occur in the Clinique of M. Andrul, and in some other works. 

A greater number of observers have lelt the imjwitance of investiga- 
ting the principles that regulate the coexiatence of the morbid sounds 
with the period of inspiration, or of expiration, or with both at the same 
time ; but tins study has been directed ahnost exclusively to the ronchi, 
and always in an imperfect manner. We find some traces of the appli- 
cation of this principle in several modem works ; but no one has deve- 
loped it so fully as M. AndraJ, who considers in this way Uie crepitant, 
snbcrepitant, sibilant, snoring, and mucous ronchL 



Laennec has given, at considerable length, precepts for the practice of 
auscultation. There are, liowever, some which he has omitted, and others 
on which he has not, j>erhaps, bestowed all the attention they deserve j I 
would instance the following : 

1 . When auscultation is properly performed, the series of acta of wliicb 
it consists is divisablc into two very distinct parts : the operations of the 
senses, and those of the mind ; the first collect the difierent elements that 
concur to the solution of the problem, the second judges them. These 
two kinds of operations ought to be performed at two distinct times, and 
those of the senses always before those of the mind. This is the natural 
order. It would perhaps seem surprising, that I should insist on a thing 
BO simple, if it were not well known that more than one observer forms 
his opinion of the disease before he has practised auscultation, and thus 
interprets a part of the symptoms before he has collected them ; hence 
arise many more errors than might be gupposcd. 

2. It is of the gi-eatest importance that the faculty ofoffentwn bo excited 
previously to each act of the senses, or of the mind. We are thus assured 
from the first of the accuracy of their operations. The opposite state, 
diitrtiftion, in abandoning (hem to (hcmeelvcB or to foreign impressions, 

• Vol. I, p. iTa. 
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is the source of many mistakes. We are astonished at llii; iliffcreiice, 
when we come to compare together the results of a, first examination made 
with dUtraetion, and those of a aecond made with attention. 

3. The sense of hearing heing once well trained, we can, with the aid erf 
this faculty of attention, during all the time an auscultatory examination 
lasts, be perfectly insensible to any other sensations than those made on 
the ear ; and then concentrate the attention of the ear npon the sounds 
produced in the interior of the chest to such a degree, that the different 
other sounds occurring about the patient no longer affect it. In short, we 
may be able to concentrate the whole attention of the sense of hearing on 
a particular sound, without being in any way disturbed or distracted by 
those that occur at the same time : as, for example, on the augmentation of 
the intensity of the expiratory murmur, or the diminution of the duration 
of the inspiratory, in the midst of tlie other morbid sounds that accom- 
pany these in the first stage of phthisis. This faculty is extremely pre- 
cious i it is only by its aid we can recognize certain delicate shades of 
alteration in the normal aounda, and estimate their diagnostic value. We 
can thus analyze one by one several sounds that are produced at the same 
moment. 

4. The physician who practises auscultation must know well, both the 
physiological varieties that different elreumstances produce in the normal 
sounds, and the proper and distinctive character of all the morbid sounds. 
Without this double knowledge he is often liable to confound one with 
the other, and to foi-m false ojriuions. Hence it ia that we cannot derive 
from auscultation all the advantages it is capable of affording, till we have 
practised it a very long time. 

5. It sometimes happens that in examining the posterior part of the 
chest, we pass the inferior boimdary of this cavity, that we apply the ear 
a httle too low down, and conclude from auscultation that respi- 
ration is inaudible at the lower partj hence the diagnosis of a commenc- 
ing pleuritic effusion, I have often seen persons make this mistake in 
the wards of an hospital. It is, besides, favoured by the less extent ver- 
tically of the respiratory sounds on the right than on the left side ; because 
mimy, from inattention, forget that tliis difference between the two sides 
depends on the presence of the liver, 

6. Before applying the ear to the patient's chest, it is wcU to observe 
how he respires. Sometimes, in fact, we hear no trace of the respiratory 
murmurs, or perhaps of the expiratory only, and this depends altogelJier 
on the way in which respiration is performed : the patient thinks that wo 
expect something extraordinary from him j he makes convulsive efforls 
with the muscles of the walls of the chest or of the mouth, and the air 
either does not reach the lungs at all, or reaches them at intervals, and io 
an irregular manner. With respect to the isolated absence of the expi- 
ratory murmur, it cannot occasion any error if we keep in mind this 
general fact, that except in ike above cireunuCancCt iht, ej:p\raluiv w iwW 
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a/ii:ut alone, it>ni ihiU thin fireumttanKe ilui's nul r-jrrr.sjMid Ui any anaUi- 
mical Utmn. 

7. But it is of iin|>ortjinte aloo, for another reason, to observe how the 
IKitiunt bruuthes, U't'ure wu commence our examinatioD ; in faot, every 
kind of respiration is not iMiuolly tittixl to reveal auormal murmurs \ in 
gcnoral we wiU plitce oursolvts iit the moat favourable condition in tliis 
i-cspccl, by tJikiiig cure lliat tJie inspiraliong and expirations of ttie patient 
are frequent, regular, and deep ; it is even necessary sometimes when the 
gonndBlieard are doubtful, to explain Llieae points to him, or, what is still 
better, to give liim an example by making some respirations before him. 

8. Tlio stem air, llio abrupt atldress, the eolemnity with which some 
physicians appruaeb llic sick bed, seldom foil to tlirow the patient into a 
state of ncrvouBncBs, wliiuh is very untavounible to the production of Boch 
respiration aa is fitted to produce audible sounds. We know, besides, tliat 
this statu of nervous disturbance is injurious in otlicr reBpcets. There is 
H oalin, umple, benevolent mode of accosting a patient, a certain gentle- 
ness and varncstness of mauncr, that at once wins his couTidence, and 
rondeni liim comjiOBcd, bo that he answers correctly, doea what he is de- 
sired well, and that his featui'CH, inllucnced only by the morbid stalo, 
express accurately nil he feels. 

9. It is important in each examination, to pass over every point of the 
chest, es[X!cially when wc do not find at once the rea^n of the general 
phenomena observed. It oflen happens that it is in the top of the anu- 
pit or in the supra Hjiiniil fus^ or in some other very limited spot, we 
find tlio signs of a pneumonia which we have in vaiu sought every where 
else ; at other times wc discover in this way some complication of a pul- 
monary catarrh, which would iu itself lutve been sufficient to explain the 
general phenomena observed. 

10. There are certain fugitive sounds, heard now, and no longer au- 
dible a moment after. This cliaractcr of inconstancy ia one that it is 
sometimes important to ascertain accurately; for example, to distinguish 
the fine mucous ronchus from the crepitant ronchus of pneumonia i hence 
u precept, applicable to some cases only, to make a second examination a 
short time after the Jiral. It is also necessary to examine the patient 
once at least in twenty-four hours, especially during the acute period of 
the disease, otherwise we might miss the successive changes that some 
sounds undergo, and mistake the course of the malady. 

11. There is often danger in trusting too much to medical tact, and 
allowing oneself to be swayed by the feeling of pride which results from 
recognizing the nature of the disenae, by the mere inspection of the pa- 
tient's face. If we are mistaken, which sometimes at least happens, we 
have placed the senses in a false position, with respect to the mind, and 
too often, with the utmost anxiety on our part to go right, it will occur 
that they see and judge according to its premature decision. Ia sacli 
a case, the mucous ronchus is easily taken for the crepitant, &c. It 
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mly men grown old in practice, that find theii' first impressions 
sufficient for forming & coiTect decision. 

12. Tlic auscultatory examination being made according to the prece- 
ding conditions, its results compared with the assemblage of general 
symptoms presented liy the patient, the different combinations of these 
signs properly analysed, it seldom happens that we cannot arrive at the 
exact determination of the disease with which the lungs are effected. 

1 3. M. Louis ■ insists with reason on the importance of observing in 
the comparative auscultation of the right and left sides, exactly the same 
conditions on both sides ; for a slight differenee in the conditions, is often 
sufBcient to vary the result, at the time that the lungs are equally healthy. 

14. There is a circumstance connected with immediate auscultation, 
upon which authors have not observed, and which is however of some 
moment ; it is the degree of pressure the ear ought to make on the part« 
examined. Some experiments on tliis subject luve given me the follow- 
ing results: — Ist. In the heidthy state, if the ear be strongly pressed 
against the walb of the chest, the respiratory murmurs are heard less pure 
and less distinct. 2nd. If it be too lightly applied, the result is the same, 
3rd. In the auscultation of tlie voice, in a person in health, it is heard 
very pure when the pressure of tlie ear is somewhat strong, and in other 
respects regular, 4th. It changes if the pressure be increased, and espe- 
cially if too much air Ite confined within the ear, because this, by aug- 
menting the tension of the membrane of the tympanum, alters its condi- 
tions of vibration. 5th. It changes still more, if the ear be but lightly 
applied) in that case, its gtialittf, and ita intensity are modified ; it often 
takes the tegophonic character ; the manifestation of this character is, in 
general, inversely as the pressure. These differences will be seen at once, 
by examining in a healthy person the right and left sides alternately, or 
the same point, with different degrees of pressure. If we were not aware 
of this circumstance, we might readily believe in the existence of Eego- 
phony, in a part where tlie ear had been applied lightly, and where we bad 
reason besides to expect it. We know at the present day, that eegophony 
is a much rarer sign, and of much less value than Laennec thought ; per- 
fiaps his mistake arose partly from the cause I have just pointed out. 
What would lead one to think so is, that he himself gives as a precept 
in searching for Eegophony, to apply the ear but lightly on the stethoscope, 
remarking tliat it was not beard well except in this way. 6th. The dif- 
ferent degrees of pressure of the ear upon the chest, have the same inju- 
rious influence upon the auscultation of the morbid, as of the healthy 
sounds. Hence this precept : to apply the ear to tlie walli nf the chmt, «o 
at to make moderate preuure, and not to amfitte too much air viitkin 

■■'. («) 

The glory of Laennec is not in the discovery of mediate auscultat- 
ion ; it is in the discovery of the thousand different sounds that occur 
• Cliniquc de I'Uap. de k Fitic, ioatc 1336. 
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in the diseases of the tliorocic oi^ans, in tlie analysis of these sounds 
in tlie determination of the connexion between them and patholc^ 
col anatomy, and in the order he discovered in the midst of this ap- 
parent confusion. The naked ear can reveal all the secrete of ausculta- 
tion, as well aa the stethoscope. It ia even preferable as a general method. 
Notwithstanding what hae been said by Laennec, who greatly exa^eratcd,: 
the importance of the stethoscope, immediate aitscultatien has the edvan< 
tage in the greater number of circnmatancea ; it ia more convenient both, 
for the patient and for the observer ; it enables one to hear quite as well,, 
often even more distinctly, and in as limited a space, the most delicatd 
and most circumscribed sounds of the cliest ; it is not more exposec^ 
sometimes indeed even less exposed, than the other to the production of 
accessory sounds ; it enables us to rec(^;nise the nature of anormal sound^. 
quite as weU aa the stethoscope ; lastly, it is more simple, and has 
less that air of display, which is so injurious to the physician in thi 
opinion of the world. However, it is at times of use to have recourse to 
the stethoscope ; it enables us, it is said, to hear some sounds better, fi* 
example, pectoriloquy, on account of its property of heightei 
sounds that traverse it. I avow that, even in this respect, it has not ap- 
peared to me to add any thing to the certainty of the judgment we form 
in making use of the car alone. The only circumstances in which it baa 
seemed to me neeemiry to employ the stethoscope, are those in -which w«j 
have to examine regions to wliich the car cannot be conveniently applied 
M. Andral, who will not certainly be accused either of partiality or i»- 
acouracy in observation, confines the use of the stethoscope to nearly 
same cases*. The authors of the Compendium de Medicine Pratique' 
express also the same opinion. (7) 

* Note de la page 5i du lie. vol. du I'cdit. dc IS3T de Lue 
t TdI. 1, art. Auacultation, p. 4(>6. 
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CHAPTER I. 

rHYSIOLOOICAL SONOROUS THEKOMENA OF RESFIRATION. 

PART I. 

FUNDAMENTAL CHARACTERS OP THE RESPIRATORY SOUNDS. 

§ 1. SOUNDS OF EEBFISATION IN TEE DIFFERENT SECTIONS OF TtIG 
KESPIBATORY ATFABATEIB. 

In a first movement, intpiration, tlie air passes into the different parts 
of the respiratory apparatus, from the mouth and nasal openings to the air 
cells of the lungs ; in a second movement, expiration, which immediately 
succeeds the former, it traverses the same passages, in the opposite direc- 
tion. During each of these movements, it produces in its passage a distinct 
sound: — 1st. the inspiratory murmur, — 2nd. the expiratory murmur. 
Those soimds are produced in all the sections of the respiratory apparatus 
nt the same time, and with different chai-acters in each. This difference in 
their characters is derived from the peculiar texture of the parts in which 
they are produced ; their primary characters arc modified along with this 
texture. These modifications in the primary characters of the respiratory 
murmurs, occasioned by the changes of texture or arrangement in the parts 
where they are generated, are so many signs of the diseases from which 
these changes result ; but the modifications cannot be appreciated, unless 
we have previously ascertained the primary characters; and their value 
as signs of disease will be uncertain, if we have not determined before- 
hand the limits of the normal state ; this is accordingly the first enquiry 
we shall enter upon. We will in another place (see 1st part, ch. vii.) 
endeavour to show that the sounds in question do in point of fact originate 
in the ports of the respiratory apparatus assigned oa their seat; but 
whatever be the theoretic view adopted on this point, the sound heard, 
its normal characters, its morbid modifications, and its value as a sign, 
remain still the same : in this case, pnictice has nothing to fear from tlie 
errors of theory. I will now proceed to consider each section of the res- 
piratory apparatus separately, and to investigate — lat the characters of 
tlie inspiratory and expiratory sounds in each ; 2nd. the successive altera- 
tions these sounds suffer, the differences they present in these different 
sections ; 3rd. the relation between these alterations and the differences 
in texture of the pai'ts where they originate ; 4th. we will afterwards 
enquire whether the sounds produced me exactly the same on both sides, 
and here wc will examine cumparaliicly the unalomical conditions of the 
two lungs. 



P™ Ingfiiratum. * 

1st. The proper character of the inspiratory sound is n light brml/tir^ 

I or hlawing. This breathing is pure, without an admixture of any acceesoty 

isouail ; it is suecessive in its duration, but it does not give to the ear tb6 
sensation of the developenient of the vesicles of which the lung is sup- 
posed to be formed. I have convinced myself, by repeating the experts 
menta oa healthy individuals, of all ages and all degrees of strength, that 
we will never find natural respiration, if we seek for a vesicular character 
in it ; that is to say, the distinct sensation of isolated veBicles, which aiiti 
dilated one after another. The vesicular character is essentially morbid j 
it is tlie type of certain ronchi, the existence of which demonstrates a 
morbid change in the state of the pulmonary cells. The exprea«(H^ 
vmetdar murmur, employed by some writers to designate the nomul 
murmur of respiration, does not therefore correspond to the mode in whicV 
the respiratory sounds are produced, to the sensations they excite, but tO 
their presimied seat. 

2nd. The duration and intensity of the inspiratory murmur are tmh 
characters which it is very important to appreciate well, on account at 
the aymptomatol<^c value tliey may present. To avoid the inconrent^ 
cnces of a nominal valuation of these characters, a nmninal valuatiooj 
which leaves no limit in the mind, and which cannot furnish an unit ol 
measure sufficiently exact to enable us to compare with it the modifid^ 
tions that these characters suffer, I have had recourse to a numeri^ 
valuation ; that is, I have expressed in figures the degrees of intensi^ 
and duration of the respii-atory murmurs. The intensity and durati<»l 
of these sounds vary very little in a stale of health. They present, in tfat 
adult, a mean which is nearly always the same, and to which tberd^ 
fore the fixedness of the mode of valuation I propose is well adapted! 
I have investigated this mean in a great number of individuals, and 
have arrived at this result : that inspiration compared with expiration H 
represented in its intensity and duration by the number 10. It is of litllq 
importance whether or not this number be an aluolule representation a 
tlie inspiratory murmur: it is intended chiefly to denote the ratio betweei 
the duration and intensity of inspiration and expiration. It represents i 
lixed point above or below which we may be carried in the morbid slats 
This relative appreciation is alone important to our object. 

The number 10 expresses at once the intensity and duration of inspii 
ration : in the physiological state, these two properties of the i^piratort 
sounds always continue equal. 

3rd. The gentle breathing that constitutes the inspiratory murmta 
leaves upon the ear an impression of softness, of smoothness, of free an^ 
easy expansion, with which it is important to CamiliariEC oneself, the alter- 
ation of this character being a most valuable sign in many circumstanceii 
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4th. The inspiratory murmur doea not give the sensation eitliei- of 
dryness or of humidity ( it ia something l.ietween both. We will find that 
the character of dryness or that of liumidity may be develoi>ed in it, and 
acquire a certain diagnostic value. 

Expiration. 

1st. Expiration, like inspiration, ia represented in its proper character 
by a pure and gentle murmur. This murmur ia even more continuous, 
Icsa successive than timt of inspiration. The term veiieular, in any other 
senae than as indicating the seat of the aouud, is still less applicable here 
tlian in inspiration.(8) In proportion as the expiratory murmur under- 
goes an increase in its intensity and duration, the continuous character 
of this sound is a little changed, as we shall hereafter see ; it tlicn seems 
composed of small successive periods, of little continuous jerks; but atili 
there is nothing of the sensation of vesicles that arc dilated. 

2nd. The duration and intensity of expiration are cqmil, and are re- 
presented by the same number. This number is much smaller than that 
of inspiration ; it is only 2. Ah has beeen already remarked, it is em- 
ployed to represent the ratio between inspiration and expiration, consi- 
dered with regard to their duration and intensity, rather than the abso- , 
lutfi limits of those characters. This relation between the intensity and 
duration of the two murmurs is of great importance, because the changes 
that occur in it furnish valuable signs in the majority of tlie diseasea of 
the lungs. Hence I have taken much care to determine it accurately. I 
have examined with tliis view a great number of persons differing both 
in age and constitution, and the numbers 10 and 2 have appeared to rae 
to express best the comparative intensity and duration of the two respira- 
tory murmurs. The ratio of 1 to 5 ia the same as that of 2 to 10 ; but I 
have chosen the latter because it aflbrda a longer scale of increase and 
decrease, above and below these two extreme hmils ; by means of it we 
estimatemoreaceurately, more progressively, the successive modifications, 
either in the way of increase or of decrease, that take place in the 
intensity and duration of the respiratory murmurs. We can thus con- 
struct a scale of the alterations of these murmurs above and below the 
normal type ; a scale of which each degree, marked by a number, corre- 
sponds to a certain degree of anatomical and physiological alteration in 
the or^n. In this way we appreciate more accurately, more consecu- 
tively, the symptomatology ; we distinguiah more easily the degrees, the 
delicate shades of the same symptom which may be in turn a sign of this 
or that disease ; we follow, in a. more regular and more secui-e manner, 
its increase or decrease ; we avoid t]ie phrases, a little more, a little less, 
much, moderately, the limits of which vary with each observer j and 
lastly, we employ a language which is equally easy to all the world : we 
derive from it besides this great advantage, thai all (i\)aei\o,'Cio\>a MisMia oa 
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this plan are e^cact, and capable of being compareil with each other. It 
ia true tliat several jihjsicians examining the same patient, will not 
always arrive at precisely the aarae number ; but with all who have had 
some experience of this method, the differences, if there be any, will not 
exceed one or two degrees, and hence can never vitiate the result. 

3rd. The sensation of softness, smoothness, freedom, the absence of any 
marked sensation of dryness or of humidity, belongs to tliifi as well aa to 
the inspiratory murmur. 

The normal rhythm of the inspiratory and expiratory murmurs is 
known to all ; the strong and prolonged murmur first, tlie feeble and 
short one afterwards. I only allude to it here, to prepare for what 1 aliall 
have to say hereafter on tlio alterations of this rhythm. 

It ia plain then that all the fundamental characters of the inspiratory 
and expiratory murmurs are in a great degree common to both, and that 
they only differ In rcspout to their intensity and duration, which are iu 
the ratio of 2 to 10. 

THE BROHCUIAL, TRACHEAL, 



1 . Normal Iranekial re*piration. The di£erenlial diagnmis hetween it ami 
morbid f/rone/iial re$piration. 

The sounds I have just described are heard at all points of the thoracic 
walls, but more pure and more developed in proportion as the part exa- 
mined corresponds to the greater thickness and greater functional activity 
of tlie pulmonary tissue ; for example, in the antero-superior regions of 
the chest. Wherever a thick layer of pulmonary tissue covers the lai^ 
bronchial tubes, such is the effect of the vesicular inspiratory and expira- 
tory murmurs, that the sounds produced in the bronchi and in the trachea 
are quilo inaudible, as long as the pulmonary tissue is pervious to Eur- 
But if tlie air cells for some extent are compressed, so that the air 
ceases to penetrate them, then the preceding murmurs are no longer 
heard, and the soundt) which depend on the passage of the air through the 
bronchi, through the trachea, make their appearance, more distinct in 
proportion as tbc pulmonary tissue has become a better conductor of 
sound, (by means of its increased density), and as they are no longer 
masked by the murmurs of the vesicular respiration. These conditions 
may be met in tlie normal state, and enable us -to appreciate the nature 
of the respiratory sounds in the bronchi, Sic. This study is important, 
because it teaches us to distinguish them from nearly similar sounds that 
originate in the morbid state. There exists, in fact, between the two an 
essential difference, arising from tlie difference of the conditions in which 
they are produced : when morbid bronchial respiration is heard, (pneu- 
monia in the 2nd. stage), there is at the same time cessation of the vesi- 
cular respiration, and more complete transmission or perhaiis even aug- 
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mentation of the sound in consequence of tlie indurntion of the puhnon- 
ary tissue ; in normal bronchial respiration, such as we hear when we 
apply the ear at tlie root of the lungs, the latter condition does not exist 
at all, and the former exists in a much teas degree ; in fact, vesicular res- 
piration is produced at a very short distance, or aometimes even all round, 
in a thin layer of pulmonary tissue. In some persons, normal bronchial res- 
piration is not heard, even at the root of the lungs, however attentively we 
examine ; thia circumstance appears to depend on this, that in such cases, 
the bronchi instead of being quite expoaed, are covered with a layer of 
pulmonary tissue, so thick, tliat the vesicular respiration masks entirely 
the bronchial; in fact in thosecases we distinguishafoeblerespiratory mur- 
mur. We sometimes observe in the numerous autopsies the Lospitala 
supply, the anatomical disposition I allude to ; but it is necessary to be 
aware of its existence in order to remark it, for in genei-al it escapes 
notice. 

The part of the pasterior region of the chest corresponding to the root 
of the lungs is the only place, in general, that normal bronchial respira- 
tion can be heard, and furthermore this point is much more circumscribed 
than is usually supposed. The great number of persons I have examined 
in reference to this matter, and the care with which those examinations 
'were made, lead me to think that theoretic reasoning, or indeed some 
oversight as to certain morbid conditions in the cases examined, has ten- 
ded much to produce the contrary opinion (9)- To be certain that all the 
facta put forward in this chapter really Wong to the physiological stale, 
I have repeated each of my observations, on military men, well formed 
and in the constant enjoyment of good health, and the results have been 
the aame as with other persons. 

It has been said that, in many persona with sound lungs, a little of 
the bronchial character is audible in the normal state, in the region of 
tlie spine of the right scapula i I have never met this. 

The normal bronchial respiratory murmur diifera from the morbid 
bronchial i Ist. in its intensity, which is much less, and, in general, never 
paflsea what we shall hereafter call tkeJirH (%/ee of the bronchial character; 
2nd. in its duration, which is shorter ; 3rd. in its quality, which is mucli 
leas marked, and which seldom rises above the lowest degrees of bronchial 
quality ; 4th. in its exclusive and very circumscribed seat at the root of 
the lungs ; whereas the morbid bronchial character, which may exist in 
any part of the chest, appears in this part much more rarely than in any 
other I 5th. in its co-existing more peculiarly with the period of expim-" 
tion, while the morbid bronchial character, at a somewhat higher degree, 
co-exists equally with both periods. One of the general facts, presented 
by both the normal and morbid bronchial characters, is that of rising gra- 
dually to a state of greater intensity, co-existing in their first degrees with 
expiration alone, and not accompanying inspiration until they have at- 
tained their higher degrees. Now, the normal bronc\ns.\c\wiT»K.\K.T,''i\o'3Bk^, 
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^^^B The noTTnal resonance of the voice is eomewhat more marked in trout 
^^^Hfem behind, somewhat more at the aummit than the base, but equal on 
^^^^■bth sidea. The position of ihc patient, whctJier upright or horiiconta], 
^^^Hku no influence on its degree. 

^^^B The vocal resonance is in general somewhat stronger in persons in 

^^^ whom the voice is manifestly grave j it is less when the voice is a. little 

sharp or infantine. It is more distinct when the cliest is thin, but well 

and strongly formed, llian when it is fat, narrow, and slightly made. M. 

Andral" and M. Cagniard Latour have obtained the same results. 

Opposite the root of the lungs, in the middle of the dorsal region, the 
normal resonance of tlie voice is more marked than any where else. (12) 
(For the normal reeonaiice of the cough, see hereafter.) 
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j 3. NORMAL RE90ITAKCE OF THE SOUKDS OF THE ITEAl 
BUB-CLAVICCTLAR BEGIONS. 



In the normal state, the sounds of the heart are heard somewhat more 
'liiBttnotly under the left clavicle than the right. This difference, though 
slight, is very clearly perceived by immediate auscultation. In short, 
thia readier tranamission of tlie sounds of the heart to the left than the 
right clavicle is quite simple, since the conditions of conductibility being 
tlie same in both lungs, the heart is moi-e distant from one of the summits 
than from the other. But the conditions of conductibility may change j 
the top of the right lung may become indurated, either alone, or to a 
greater degree than the top of the left ; then the sounds of the heart are 
more distinctly heard under the right clavicle than under the left 5 hence 
a sign of which we will make use in judging of tlie comparative state of 
the summits of the lungs. The mere equality of the resonanee of the 
heart's sounds under both clavicles may even, in the majority of easea, 
be considered an indication of an increase of density of the top of the 
right lung. Wc will make use of this sign particularly in the diagnosis 
' of the first stage of phthisis puhnonalis. 

^^^F Without passing the limits of the physiological state, the fundamental 
II characters of the inspiratory and expiratory murmurs may exhibit diSer* 

ent varieties, or suffer certain modifications, which it is necessary to know, 
I in order that they may not be confounded with the morbid changes trf 

^^^^^bich these murmurs are susceptible. I will not go over each of these 
^^^^B ■ Diction, de MediclQc, [>. 06(1. 
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a region very remote from tliat to which the ear is applied ; that its 
qualiti/ is buccal or pharyngeal instead of being bronchial ; and lastly, that 
we can sensibly modify it by making the patient change the form and 
diameter of the openings of the mouth and pharynx, and by diminishing 
the velocity with which the air passes through those parts. Sometimes 
too we are sensible that it is the ear that is free that hears these sounds, 
and not the ear applied to the chest ; now this never occurs in the case 
of the bronchial character, or of the sounds of the vesicular section. 

The different varieties more or less transitory that may be met with in 
the nasal, buccal, pharyngeal sounds, appear to depend chiefly on the three 
following circumstances ; — 1st. on the degree of velocity with which the 
air passes through the mouth, the nasal passages and the pharynx ; 2nd. 
on the rehitive or absolute degree of narrowness of the mouth and nostrils ; 
3rd. on the passage of the air more or less in a direct line, in a perfect 
column, or in a column broken against the pharynx. Thus, the sound is 
more nasal and buccal in proportion as the velocity of the air is greater, 
and the nasal and labial openings are narrower ; it is more exclusively 
one or the other, in proportion as these conditions are found united in 
one of these openings, the otJier remaining in its normal state ; and it is 
more pharyngeal in proportion as the column of air is more rapid, the 
mouth more widely opened, and the veil of the palate more raised ; then 
in fact the column of air strikes directly upon tlie phaiynx, and resounds 
but little on the two preceding portions of the respiratory passages. 

I will not dwell upon the auscultation of the larynx in its normal state 
more than on that of the pharyngeal, buccal and nasal sections, because, as 
we shall see hereafter, the direct auscultation of this organ is scarcely of 
any use in the diagnosis of its diseases ; it is sufficient to know tliat in 
the normal state the laryngeal inspiratory and expiratory sounds consist 
each of a very strong murmur, equal in both periods, the intensity and 
duration of which may be represented by the number 20. 

111. Relation belteeen the differences preamted hy the sounds in thedijerenl 

tectiont of the reepiralory apparatus, and thedifferent texture 

or an-angement of each of these sectiom. 

The differences which the respiratory sounds present in the different 
sections we have been considering, appear to depend chiefly on the dif- 
ferences of texture that exist in those parts. If the object and limits of 
this work permitted me to enter into considerations of this nature, we 
would, with the aid of physics, find in the greater number of cases, an in- 
timate relation existing between the successive increase in the intensity, 
the duration and the guality of the murmurs, and the successive increase of 
the diameters of the air passages, the more vibratory nature of their walls, 
an well as the mass and the increased velocity of the column of air that 
traverses tliem. We would find their transmission to a ^tsAt'c ^ts\»sn 
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tai their greater dislinctneas explained by their more superficial posiiioii, 
aod the more fttvoumble condiliona for conducting sound by which ihey 
uc BiuTounded; but it ta sufficient in tliia general view that we place 
each physiological or morbid phenomenon in juxtaposition with the ana- 
tomical fact to which it corresponds. liVhat a difference between the tex- 
ture of the pulmonary vesicles, and that of the mouth and pharynx ! What 
an interval between the vesicular murmura, and the buccal and pharyn- 
geal ! In the one ca^, a ilelicati; yielding tissue of feeble conducting 
power, cells of small extent ; anil, curreaponding to this, gentle murmurs, 
neither dry nor humid, soft, of little extent, and little intensity, percepti- 
ble only by direct auscultation. In tlie other case, lai^o cavities with 
dense and elastic walls, and surrounded by organs that augment the sounds i 
and then murmurs of great intensity, of much greater extent, clear in 
quality, and easily perceptible by auscultation at a distance. The diSer- 
enc« between the anatomical clianges that may occur in tliese different 
sections is very great i the pulmonary tissue formed of little cella full of 
air, may pass through all possible degrees of condensation or of rai«fac- 
tion ; the cavities of the mouth and pharynx can only increase or dimi- 
nish a Uttle in diameter j but again how limited are the modifications that 
can occur in the buccal and pharyngeal sounds, how numerous are those 
we observe in the murmurs of the vesicular section ! 

IV. Are the renpiratory Mundt the eame in the two ndm of the cAett, 
and iit the different regions nf the *ame tidef 

An important question arises ; are the respiratoiy sounds the same in 
both sides of the chest, and in the diiFerent regions of the same side ? If 
a natural difference exists, it may be mistaken for the commencement of 
a pathological stato, and hence will result errors in diagnosis. Two dif- 
ferent ways conduct to the solution of this question : — 1st, the direct and 
comparative observation of the sounds produced ; 2nd. the comparative 
examination of the texture of the two lungs, and of the conditions of con- 
dactibility, by which they are surrounded ; we have just seen, in fac^ 
that a difference in the anatomical composition of the different parts of 
the same tube produres remarkable differences in the sounds that are 
formed there. 

A. Attentive auscultation of different parts of the same side of the 
chest, in healthy persons, shows that the inspiratory and expira- 
tory murmurs are in general more distinct in front than behind, and in 
Jhe superior than the inferior lobes. la proportion as the sound becomes 
more intense and more distinct, we find that of expiration in particular 
take a character of greater clearness. This result agrees with an anato- 
mical observation made by M. CruveilhJer.* That accurate observer 
remarks that if, after death, a certain quantity of air be thrown into the 

• Laennec, Aus. Med. cJ, ile 1837. aolo Je M. Audrat, vul. l,ii. (,47, 
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bronclii, it penetrates more easily and more rapidly into the superior 
lobes of the lungs ; wlience he draws this inference, that in the habitual 
state, the cells of these lobes take a greater part in respiration than those 
of the inferior lobes. 

B. I examined a great number of persons in the medical and surgical 
wards, who presented every appearance of healthy lungs, and found in 
almost every case that the inspiratori/ and e.T}>irali>r^ murviurt were ex- 
actly the same on loth side* of the chest, at the superior as well aa at the 
inferior part, in front as well as behind. Tlie few individuals in whom I 
found the expiration a little more developed under the right clavicle than 
the left, were those precisely who were calculated to excite some doubt as 
to the state of their lungs. To satisfy myself on tliis point, I afterwards 
Belected,in the military wards, persons whohadall the appearance of robust I 
health, and who had been brought to the hospital by diseases very dif- j 
ferent from those of the thoracic oi^ans ; in this way I satisfactorily ascer- I 
tiuoed, that in a state of health, the resplratoiy Sounds are equally audible 

on both sides of the chest. It results from tliis titat leAeneixr ice find a \ 

dtffertnee betieeen the murtnurg at the iummiU of the lungt, this difference \ 

Mtiy, *i genertd, he aitributed ta a pathological condition. (10) , 

C. I have made some anatomical investigations, with the view of ascer- ' 
taining whether there exists any difierence in texture between the two , 
lungs, which could have an influence on the normal sounds of these 
organs. I selected for this purpose the lungs of well formed adults, 

who had never suffered &om any disease of the thoracic oi^ans, and in 
whom the lungs were quite sound and tlie chest well formed. I have I 

repeated these investigations several times on the lungs of men and wo- 
men, and have arrived at the following results ; 

The two thoracic cavities, carefully measured, present no diflercnce in 
their transverse diameters. 

The summits of the two sides are on the same level, and the capacities 
of these summits are equal." 

Theoonditionsofoonductibility of sound are the same on both sides i or 
at least we cannot discover any circumstance to make them difier sensibly. 

The tops of the two lungs are equal in volume. ' 

No perceptible difference as to density of tissue can be discovered. | 

The mean length of the trachea, from its origin to its bifurcation, is I 

three inches ; it is composed of twenty cartilaginous rings. . 

A horizontal line, touching the summits of the two lungs, meets the | 

trachea at the union of its two upper tliirds with the lower. The two 
Upper tliirds are two inches long, and comprehend fourteen rings ; the | 

lower third is one inch, and contains but six. ; 

If ft transverse incision be made through the tops of both lungs, at the 

same level, it is evident, whether the bronchi be injected with solid mat- 

• The difference in vortical Pittiittielwecii l1ic right imU Itft sMt <le^c«i\* uw v.\w \ia» 



3G rilVSIllI.OGllAL SONOBOUS PHENOMENA OF BESTIRATIOK. 

tor or not, tliat the openings of the bronchial ejstem ore of the some 
(Unmeter on both siiles. If there be n difference, it is so trifling, that it 
may ia fact be considered doubtful, and as of no importance as regards 
the change it could produce in the respiratory sounds of the side where 
it is supposed to exist. 

The transverse diameter of the trachea, at its bifurcation, is thirteen 
lines" 1 the transverse diumelera of the origins of the bronchi is 
and a halt' lines for the right and six lines for the left ; hence a difference 
between them of one line only. 

Tlie bronchus of the superior lobe of the right lung b five lines at its 
oriji;in ; those of the inferior lobes of tlie some lung are each five and a 
half. 

Each of the two bronchi distributed to the superior and inferior lobes 
of the toft lung, is nt its origin from six and a half to seven lines in dia- 
meter. In conclusion, we see that the sum of the diameters of the large 
bronchial tubes of the left lung ia very nearly equal to the sum of the 
diameters of those of the right lung ; and that the small bronchial tubes 
of the summits of the lungs do not present any sensible difference either. 
The diameter of the traeliea in its superior portion is three lines less than 
at its bifurcation ; and yet the most careful auscultation of these two 
points alternately, could not detect any appreciable difference between 
the sounds produced in them. A fortiori there should not be any differ- 
ence in this respect between the bronchial tubes at the right and left 
Bides, the suma of whose diameters vary only from half a line to a, line. 

The conclusion from the anatomical facta I have detailed, is that there 
ia no sufficient reason, in the physical conditions of the organ, for any 
sensible difference between the normal sounds of the summits of the right 
and left lungs. We find, moreover, by contrasting the pathological 
changes with the symptoms, in certain cases of dilatation of the bronchi, 
that the production of the bronchial character of respiration is owing loss 
to the increased diameter of the bronchial tubes, than to the induration 
of the tissue of the lung round the dilated bronchi. The bronchial cha- 
racter is usually quite imperceptible in those cases where the pulmonaty 
tissue has not suffered any appreciable alteration, and where the bron- 
chial dilatation is slight ; it increases in proportion to the increase of 
diameter in the bronchi and of condensation in the surrounding pulmo- 
nory tissue, because the latter circumstance is almost always inseparable 
from the former. We ahoidd also remark that the uniform and more or 
loss general dilatation of a part of the bronchial system has but very 
little influence in the production of the bronchial character, which is 
chiefly produced by partial and irregular dilatations. Now, tlie difference 
in diameter that exists between the bronchi of the right lung and those 
of the left ia extremely trifling in the lai^e branches, and almost nothing 
in the others. This comparative dilatation of the large bronchi of the right 
' This (liiuneter is but 10 tinra in Ihe superior i o( Die lulic. 
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side 13 uniform and gencriLl ; U is not accompanied by any difPerencu of 
density in the surrounding tissue ; consequently it is incapable of pro- 
ducing any difference between the sounds of the two sides. I hod already, 
as I said before, arrived at the some result from the comparative exami- 
nation of these sounds. 

The right bronchus and its first divisions have neither the same ex- 
tent nor the same direction as the left bronchus and the two trunks into 
which it ia divided ; but these circumstances produce no sensible differ- 
ence in the results of auscultation practised at these two points. (1 1) 

§ 2. NOHMAL RESONANCE OP THE VOICE THROUGH THB WALLS OP 
THE CHEST. 

Writers are by no means agreed as to the degree of the normal reso- 
nance of the voice through the thoracic walls. However, as this reso- 
nance may sometimes be an important sign, for example, in the diagnosis 
of the first stage of phthisis, it ia right to determine the limits of the 
normal and of the morbid state. It is indeed difficult to fix this limit 
absolutely, because an olmost imperceptible gradation leads from the one 
to the other; however, the practise of auscultating the voice in the heal- 
thy and in the diseased condition, the practise of comparing these with 
each other, enables us to determine with tolerable exactness, in the ma- 
jority of cases, even to slight shades, whether the form and degree of 
vocal resonance observed belongs to the normal or the morbid state. In 
immediate auscultation the resonance of the voice is stronger than in 
mediate auscultation. This circumstance may have contributed to make 
Lacnnec consider the voea] resonance feebler than it really ia. Accord- 
ing to him, this resonance is scarcely at all perceptible*. This expression 
appears to me exaggerated. The general result 1 have obtained is as 
follows : one ear being applied to the cheat of a healthy person, while he 
ia speaking or counting, and the other ear being closed with the finger, we 
hear a tolerably strong, somewhat obscure murmur, a kind of buzzing, not 
reproducing with distinctness the words of the individual; this sound, 
which has a kind of jerking character, seems to occupy a large surface, 
coming from all sides, but irregularly, to concentrate itself beneath the 
ear. In bronchophony, even in a slight degree of it, the sound appears 
to pierce straight through the lung, in its passage to the ear ; the rays of 
sound which compose it form, as it were, a body more compact, and concen- 
trated into a smaller volume ; the sound produced occupies less space be- 
neath the ear, and this organ, as if struck in a single point, feels a more 
strong impression. The sound is more distinct, more piercing, its gualily 
is more clear, a little metallic as it were ; but the words of the patient 
continue always indistinct. 

vol. I, p. 83. Laenneclij Forbes, p. 38, 
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ia always conRiicd to a low ilc{;rce, w for tliis reason (tnarcely ever heard 
excppt in cxi>iration ; whilst the morbid bronchial character, when n 
little elevated, coexists at once with both inspiration and expiration, 
The differential diagnosis between them will then be possible, by this 
means, when the sound in question has much intensity ; but it will not 
he so, whenever the bronchial eharaeter observed is at a low degree. I have 
never seen the bronchial character, normal or morbid, co-exist with inspi- 
ration alone. 6th. In the case I was supposing, where the morbid sound 
prescnta itself in its lowest forms, we may still distinguish it from the 
normal sound, by this character, that, in the latter, the inspiratory mur- 
mur is heard nearly pure, free from all change in it« softness; whereas 
in the case of morbid bronchial character limited to expiration, the in- 
spiratory murmur has acquired a peculiar eharacler of hardness and 
roiighnefls: this is what we see in tlie first stage of phthisis. The tu- 
mefaction, the melanotic degeneration of the ganglia which surrouoi) the 
large bronchial tiilics and the termination of the traehea, produce at 
times the morbid bronchial chara«ter opposite the root of the lungs ; but 
in such cases it usually prcscnta a much greater intensity than the nor- 
mal bronchial sound. 

II. — Traeheal, laryngeal, pharyngeal respiration. 

In proportion an we ascend to a higher section of the respiratory ap- 
paratus, to the trachea, larynx, pharynx, &c. the inspiratory and expira- 
tory sounds tend more and more to become equal in respect to their du- 
ration and intensity, and at the same time pass, in i-cspcct to their 
quality, from a lower to a Jiigher degree. This is particidary apparent 
when they are heard in the region itself where they are produced. I will 
not attempt to describe these successive shades of quality, of intensity, 
and of duration, for no very important practical result can be derived 
from them : the general facts included in this section are sufficient for all 
particular applications of any utility. Another fact of some importance 
is tliat the respiratory sounds are better heard at a distance, whether the 
ear be applied to the chest or not, according as they l)elong to a higher 
section of the respiratory apparatus ; which probably arises from their 
being stronger, their quality being higher, and the organ in which they 
are generated being more superficially situated. If, while we are listen- 
ing to the vesicular respiration, these sounds should happen to strike the 
ear, tlieir quality and their intensity are a little modified by this trons- 
misaion through the pulmonary tissue ; they appear to fall to the lower 
degrees, and to an inattentive observer, they might strikingly simulate 
the morbid bronchial character ; especially if the attention slumbered for 
a moment as to the existence of llie vesicular murmurs, and if these should 
Ibj naturally rather feeble : hut tlie moment tlic attention is aroused to 
the action of the senses, we feel at once, that the sound heard comes from 
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a region very remote from tliat to wliJch the ear is applied ; that its 
quiUity is buccal or phaTyiigeal instead of being bronchial ; and lastly, fliat 
we can sensibly modify it by making the patient change the form and 
diameter of the openings of the mouth and pharynx, and by diminishing 
the velocity with which the air passes through those part^ Sometimes 
too we are sensible tliat it is the ear that is free that hears these sounds, 
and not the ear applied to the chest ; now this never occurs in the case 
of the bronchial character, or of the sounds of the vesicular Bection. 

The different varieties more or less transitory that may be met with in 
the nasal, buccal, pharyngeal sounds, appear to depend chiefly on the three 
following circumstances; — 1st. on the degree of velocity with which the 
air passes through the mouth, the nasal passages and the pharynx j 2nd. 
on the relative or absolutedegreeof narrowness of the mouth and nostrils; 
3rd. on the passage of the air more or less in a direct line, in a perfect 
column, or in a column broken against the pharynx. Thus, the sound is 
more nasal and buccal in proportion aa the velocity of the air is greater, 
and the nasal and labial openings are narrower ; it is more exclusively 
one or the other, in proportion as these conditions are found united in 
one of these openings, the other remaining in its normal state ; and it is 
more pharyngeal in proportion as the column of air is more rapid, the 
znouth more widely opened, and the veil of the palate more raised ; then 
in fact the column of air strikes directly upon the pharynx, and resounds 
but little on the two preceding portions of the respiratory passages. 

I will not dwell upon the auecultation of the larynx in \t& normal state 
more than on that of the pharyngeal, buccal and nasal sections, because, as 
we aliall see hereafter, the direct auscultation of this organ is scarcely of 
any use in the diagnosis of its diseases ; it is sufficient to know that in 
the normal state the laryngeal inspiratory and expiratory sounds consist 
each of a very ati-ong murmur, equal in both periods, the intensity and 
duration of which may be represented by the number 20. 

III. Relalion letieeeti the differencet preienled hy the tounds in the different 

tectum* (^ the respirator!/ apparatus, and the different texltire 

or arrangement of each of these seeliom. 

The differences which the respiratory sounds present in the different 
sections we have been considering, appear to depend chielly on the dif- 
ferences of texture that exist in those parts. If the object and limits of 
this work permitted me to enter into considerations of this nature, we 
would, with the aid of physics, find in the greater number of cases, an in- 
timate relation existing between the successive increase in the intensity, 
the duration and the quality of the murmurs, and the successive increase of 
the diameters of the air passages, the more vibratory nature of their walls, 
OS well as the mass and the increased velocity of the column of air that 
traverses them. We would find their transmission to a ^eaXw ^'Akri^-, 
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seen, according lo tlie lUseasos on wliicli llicy depend, appearing in every 
point of the organ in which those diseaaes can exist i it is in this respect 
only that the consideration ol' their situation can have any interest. Thus, 
the diminution of the duration of inspiration, the augmentation of expi- , 
ration, the character of hardness, of roughness, of crumpling in the 
respiratory mnrmurfi, if found to exist over all the extent of the chest, J 
or of one of its sidea, may be regarded as depending on emphysema of j 
the lungs. On the contrary, should they he localised under the clavicles, ] 
in the superior regions, it is probable they dupond on tuberculization of 
the lunge. 

MORBID CHARACTERS OF THE INSPIRATORY MURMUR, ^^^H 

1, .9lteraliuns hi/ Alimentation. ^^^^^M 

1st. The intensity and duration of the inspii-atorymunnur in its normal 
state being represented by 10, tliia number is a fixed point, above and 
below which we may construct a graduated scale, for tlie modifications by 
diminution aa well as by augmentation. Those of diminution may fall to 
aero, where they take the name of cessation : this first scale comprises 10 ' 
degrees. We may make tlie second equal to the first, by taking 10 de- | 
greea above the number 10, and representing by 20 the maximum of 
augmentation of the inspiratory sound. Between these two extremes, i 
there exists a sufficient number of degrees to enable us to express by 
• successive numbers ail the possible intermediate shades between the ces- 
sation of the inspiratory murmur and its highest elevation. Hercafler 
we will do the same for the expiratory sound. AU the modifications of the 
duration and intensity of these sounds are thus expressed in language 
at once accurate, concise, and intelligible to all, and which has the advan- 
tage of placing before the mind the extent of physical alteration in the 
oi^nj for in tlic greater number of severe cases (and it is about those 
tliat the practitioner is chiefly anxious), the number that expresses the 
" degree of the symptomatic modification, represents also with sufficient 

exactness the extent of anatomical alteration. In the first stage of 
pulmonary phthisis, for example, we see the expiratory murmur undergo 
a successive increase in duration and intensity, and lyam from the number 
2, which is it^ normal one, to the numbers 4, 8, 12, 15, 18, 20; and these 
successive numbers measure with sufficient accuracy the progress that 
the disease makes at the same time. 

2nd. The duration of inspiratioo is never augmented independently of 
intensity ; thus in the respiration called aufplementar^, the augmenta- 
affects at once both the intensity and the duration of inspiration and 
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expiration. It may happen, on tiie contrary, that the duration remaining 
imchanged, the intensity increases ; tliis occurs in tuberculization of 
the fliimmits of the lungs. 

3rd. A momentary nervous excitation, a physical circumstance such as 
panting, lastly, certain organic circumstances, may produce this aug- 
mentation of inspiration. I shall in ''jis place speak only of that which is 
produced by the last class of causes. The augmentation of inspiration 
is never a direct effect of any organic alteration of the lungs ; it is not 
even produced in the diseased part, but in the neighbouring healthy por- 
tion of the organ. It is that thia healthy portion supplies the place of 
that which is no longer capable of performing its function : according aa 
the part afiected is more or less extensive, more or leas diseased, the 
healthy part augments its efforts and its murmurs ; hence the different 
degrees of supplementary respiration. If this exaltation of the respira- 
tory sonnds takes place in a part completely separated from the part 
affected, " the respiratory murmur, however elevated it may be, remains 
perfectly pure, and the increase affects equally the intensity and the dura- 
tion ; this is the case in ordinary supplemental respiration, fiut if 
the sound portion of lung be situated close upon the affected part, or 
indeed inclosed among diseased lobules, tliis proximity will impress cer- 
tain special characters on the exaltation of the respiratory murmurs : thus 
the augmentation will especially affect the intensity, and certain modifi- 
cations by perversion will be united with it : in fact, the morbid sonorous 
phenomena will then be formed in a complex, in a mixed state, on 
account of the two sources from which they are derived. For example, 
in tuberculization of the central part of the top of the lung, the morbid 
sounds produced there mingle with the pure but exaggerated sounds of 
the surrounding parts; and the result is an inspiratory murmur greatly 
increased in intensity, diminished or not in duration, — an expiratory 
murmur increased in both respects, — and each accompanied sometimes by 
the bronchial character, and always by some hardness and dryness. 

From this explanation of the augmentation of the inspiratory mur- 
mur, it is plain this character must present itself in a very great 
number of different cases. It is enough to say, generally, that these 
cases will be where one portion of lung takes on the duty of another 
which is incapable of performing its functions. 

4lb. The physical characters of this augmentation of the inspiratory 
sound are those of normal inspiration, but exaggerated. I will hereafter 
examine particularly supplemental respiration, and point out its usual 
course and its differential diagnosis (see art. VIII.) 

* Ah, for emmple, in front, in pneumonia of the poalerior parts ; or in the right lung, 
when there l» pUurllic efliieian in the left side. 
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I 1st. From the number 10 inspiration may descend successively to ^re. 

L Unlike the phenomena of augraentation, the diminution of the inspi- 

\ ratory murmur is a direct effect of tlie particular physical condition of 

5* the respiratory organ ; so that the number that indicates this dimi- 

nution expresaea exactly the degree of obstruction that exists to the 
accomplishment of the function : this holds as well for contractions of 
the larynx, of the trachea and of the bronchi, as for diseases of the lungs 
and pleura. 

2Qd. This diminution usually afiects both the intensity and duration at 
the same time. It may however be confined to the duration, as occurs 
in the first stage of phthisis ; but this is very rare, and l^eaidea it takes 
place only in cases where another morbid circumstance has altered in ita 
own way the intensity of the inspiratory murmur, and in this manner 
separated it from the duration of the same sound. Thus, except when 
complex organic alterations act on the inspiratory murmur in difierenl 
wnya, the diminution of this soimd affects at the some time its duration 
and its intensity. 

3rd. The diminution of the inspiratory murmur is produced whenever 
there exists, in any part of the respiratory apparatus, an obstacle to the 
entrance of air into the pulmonary parenchyma. These cases are 
"Very numeroua : their enumeration would be almost a complete list of the 
diseases of the larynx, trachea, bronchi, pleura, and lungs. It ocenrs in 
pleurisy, in pneumothorax and hydrothorax, in the case of old false mem- 
branes enveloping the surface of the lung, in pneumonia, in chronic 
induration of the pidmonary tissue, in tuberculization, pulmonary apoplexy 
and emphysema, serous or sanguineous congestion of the lungs, intense 
bronchitis with considerable tumefaction of the bronchial mucous mem- 
brane ! in the different thickenings of the laryngeal mucous membrane, 
in cases of false membranes secreted in die interior of the bronchial system, 
&c. It is met also, independent of all organic changes, in certain spas- 
modic affections of the inspiratory oi^iana. 
■ 4th. We can appreciate by auscultation, by the impression made on 

• the ear, whether the air passes freely forward into the pulmonary tissue, 

and to what extent the expansion of this tissue takes place. If a consi- 
derable pleuritic effusion compresses the lung, we feel, in some sort, that 
the air, after having penetrated some way into the bronchial ramifications, 
can go no farther ; we feel that it then struggles an instant against the 
obstacle which opposes the dilatation of the air cells, and that, not being 
able to penetrate these, it effects a kind of dilatation en mtum of the com- 
pressed pulmonary tissue, which is accompanied with a slight and quite 
peculiar sound. There is no word which exactly expresses this sensa- 
I tion ! it must be felt : but it is of great importance to remark its degree, 
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in order to know how far tlie disease haa proceeded. In i'act, if we follow 
tbe disease in its progresa of improvement, we feel the pulmoniiry expan- . 

sion incrense more and more, the air penetrate successively deeper and j 

deeper, in proportion as the effuaion is absorbed, as the obstruction of the '| 

lung diminishes ; and at tbe same. time, the alight peculiar aound of which J 

I have spoken disappears, and ia replaced by the normal inspiratory mur- 
niur. I lately operated for empyema on two patients in M, Andral's " 

wards, who bad for a long time extensive pleuritic effusion. Before the 
operation the respiratory murmurs were totally extinct. Wc drew ofi'gra- 
duallyapartof the effused fluid with the canula; the rest escaped insensibly 
lij the wound; the compressed lung by degrees resumed ilj^ normal volume 
so completely, that, in one of the cases, a pleuritic friction sound soon 
announced that the surface of the lung heid regained its contact with the 
riha. We followed attentively, with the aid of auscultation, all the grada- 
tions that the respiratory munnurs passed through in tlieir return : we 
heard the slight sound I spoke of just now, a sound which announced the 
imperfect penetration of air, and the expansion en maite of the pulmonary 
tissue ; we expressed by numbers, graduaUy increasing, the degree of pen- 
etration of air, and of the sound that accompanied it, and wc ascended 
thus successively from zero, tbe state before the operation, to an inspi- 
ratory murmur almost completely natural, which might be represented by 
the number 6 or 9- In one of those patients a fresh pleuritic effuaion 
took place at the other side : we followed, in the opposite direction, the 
successive diminution of the inspiratory number till it reached siero, 
when the patient died. In jiersona affooted for years with chronic dis- 
ease of the larynx, on whom I perfomied tracheotomy, the inspiratory 
murmur was almost at zero at the time of the operation, when tho 
patient was on the point of perishing 'asphyxiated ; afterwards we ob- 
served the gradual return of tlie inspiratory sound to its normal num- 
ber, in proportion aa the artificial opening pi-oduced by the bistoury 
permitted the air to penetrate into the lungs, or aa the cure being 
effected, respiration was established by the natui'al passages. 

5th. When inspiration haa been for a long time in a stat^ of diminution, 
and that, in consequence of the resolution of the disease, it rises by 
degrees higher and higher, it usually goes beyond its natural limit, and 
pofises from diminution to augmentation. But I have ascertained that ^l 

this takes place only in those cases where the resolution of the hepatized i 

lung, instead of being simultaneous in the whole affected part, is succes- 
sive, and does not take place in the inferior portions imtil it has been i 
completed in the superior. The part where resolution is complete pro- 
duces exaggerated respiration, until resolution takes place in a neigh- 
bouring part ; this, in its turn, becomes the seat of puerile respiration, 
whilst in the preceding part the reapiratory murmurs return to their 
natural limit. This phenomenon does not occur when resolution tates 
place at once by a uniform and simultaneaus movement throughout the 
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whole extent of the Iiepatized portion. Very lately, a patient who lay at 
No. 18 ward of Saint Loais (hospital of la Cliarite) afforfed us an oppor- 
tunity of conHrmiDg this general fact. He was in the stage of resolution 
of a pneumonia, which had occupied all the posterior part of the left 
lung. The resolution was effected in auccession in the superior, the 
middle, and lastly the inferior third. We beard supplemental respiration 
at the upper part, when there was still almost compleie absence of respi- 
ration at the base i then respiration quite natural at the top, when it was 
supplementary in the middle third, and just beginning to reappear at the 
bottom. It is scarcely possible to conceive how much the knowledge of 
the laws that govern the course of the morbid sounds tends to give con- 
fidence to the mind and security to the judgment. 

6th, We have already seen, in the preceding general views, that the 
diminution of the inspiratory murmur may be simulated by different 
L-ircumatances, independent of any physical lesion of the lung ; we easily 
avoid any error by combining with auscultation the other means of inves- 
tigation, which, by controlling its results, enable us to appreciate their 

in, jjlleratiotis hy ceasation . 

Pneumothorax, when somewhat considerable, affords a type of the 
complete cessation of the respiratory sounds ; becanse in it no accessory 
sound comes, like the bronchial in pneumonia, to mask the period of 
inspiration and expiration, and leave the ear in doubt as to the complete 
or incomplete disappearance of the normal sounds. There are some 
cases of very abundant effusion into tire pleura, of close confinement of 
the lung by thick false membranes, of chronic induration, of camifioation 
of the pulmonary tissue, in which the cessation of the respiratory mur- 
murs is complete, without the intervention of any accessory sound. In 
ensos of this kind, the result of auscultation is entirely negative : the 
motions of the chest are almost as extensive as in the normal state, at 
least the motions of the entire cavity ; but complete silence has replaced 
the murmurs of inspiration and expiration. In these cii-cum stances, the 
expiratory sound is as completely annihilated as the inspiratory. But 
instead of the two nonnal respiratory murmurs, we still hear, in a cer- 
tain number of cases, towards the end of the inspiratory movement, that 
slight sound, to wliich I have just now called attention, and which 
appears to result from the lateral effort the column of air which cannot 
penetrate into the bronchial ramifications, exerts on the compressed pul- 
monary tissue. The name, sovnd of pulmonary eompresfion, expresses 
perhaps sufficiently well the sensation felt by the ear. (13) I have not seen 
any case of disease of the larynx, of the trachea, or of tlie bronchi, in 
wldch there was complete cessation of the respiratory rourmura : this 
total negation of the murmurs ia only remarked in the last moments of 
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life. Wu know, in fuut, ibat tlii' patienta alwnya ilie before the contrac' 
tiou is complete, and that, in ctin.'ii of this kind, the immediate cause ol' 
Oi.'ath is as much the want of oei'vous action, as tlic absolute and phyiiical 
im^Ktssibility of the penetration of air into the lungs. 

IV. AlUrationt hi/ pcrttrnon. 

r. lihathm. Tlie ins|iiratoiy nninnur, considered separately and 
independently, ia in ita natural slate the result of a uniform continuous 
motion. Tliia is what constitutes its normal rhythm. Now, this rliylljiii 
may cliange. In acute pleurodynic jMin, the inspiratory murmiir 
beeomes brief, abrupt, jerking, composed of several successive aiiiL 
Dnequid periods ; we ore sensible that the sound begins and is iiiler- 
ru])ted abruptly, on account of the sudden effort the patient makes to 
stop a motion tliat excites pain. The inspiratory murraur paj^icipatca, 
in some degree, in the convulsive state of contraction of the muscles. 
Amongst the different characters I have now indicated, there is some 
one that predominates; most frequently it is the quick, jerking cha- 
racter. In general the inspiratory sound is diminished, the expiratory a 
little increased. 

In the commencement of pleurisy, the respiratory niurmurs usually 
present themselves in a form nearly similar, insomuch that the diffei-en- 
tial diagnosis of these two affections is at this time impossible by auscul- 
tation. In some cases, however, we detect difierencos between the 
respiratory sounds in these two affections, so striking as to enable us by 
their means to suspect the real disease : thus we sometimes find in com- 
mencing pleurisy the inspiratory murmur aa it were uniformly com- 
pressed, arrested in its developement with a kind of regularity, dull, 
deep, and distant. I am wrong perliaps to enter into the detail of ihese 
sensations, since a technical espresaion is wanting to designate their 
distinct physical character : however, these sensations have still their 
value; with an attentive ear, every one may find them, and we will 
often see that, in the absence of more certain signs, they contribute very 
much, by the general impression they leave, to the conclusion at which 
wc arrive. 

In those cases where inspiration has suffered the changes of rhythm I 
have just described, cx])iralion usually remains uiialterd. We may 
indeed conceive that it must be so, since the movement of expiration, 
Ijompared with that of inspiration, is almost entirely passive: it is a 
period of re]H>se for the patient ; the pain is extinct during this period, 
so that the movement and the sound that accompanies it are produced 
with freedom. Frequently the patient even prolongs this period, either 
by gently drawing out the expiration, or by creating each time a distinct 
moment of repose between it and the eucceeding inspiration. 

2". Quality (Timhre). The alterations the respiratory souada suHsiv 
U^ - 
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in tl»-'ir i}'ui.Hti/ nrc numerous, and require to be well known, ae well 
separately, as in tlieir relations to each other. I shall here consider them 
with reference to the inspiration, briefly pointing out the general princi- 
ples by which they are governed. These general principles, aa well as 
tlie particular remarks will be, for the most part, as applicable to expiro- 
Uon as to inspiration. 

The gentle bnsathit^, tlie tofl murmur which characterizes the reapini- 
tory sounds in the normal state, may, under the influence of some organic 
changes, take on a certain number of morbid characters, which afTect 
chiefly the quality of these sounds, and which, for that reason, I will 
unite under the collective name of alteraltom of gualily. There are, in 
these alterations of ^rtalily, euccesaive degrees which lead, by a conside- 
rable number of gradations, from the most simple to the moat elevated 
forms. They are, Ets it were, so many degradations of a common type, 
which recals the sensation of metallic gualitjf, and which I will designate 
by that name. The signs wliich Laennee has described separately 
under the names of ca/temous, Iha-ing, amphoric respiration, and under 
that of melallie tinkling, belong to this type ; those which I will call the 
clear character and the re»<mant character belong equally to it, and mark 
its first degrees. All give to the ear a sensation of something nietallic ; 
only this sensation is produced by each in a different degree ; we see them 
in certain diseases follow one another in order, and sometimes appear in 
succession from the first shade to the last. From the moment the first 
trace of bronchial character appears, till amphoric resonance or metallic 
tinkUng strikes the ear, there is an unbroken but graduated chain; 
there is a successive passage from one degree to another, but no change 
of hature. 

Certain fixed physical conditions invariably correspond to this 
symptomatic state. Let ua examine all the cases in which the 
metallic quality is manifested, under any of the preceding forms, and 
we will always find coinciding with it the two following physical cii^ 
cumstances, either single or combined ; l" condensation of the pul- 
monary tissue; 2° augmentation of the diameter of the cavities in 
which the air moves. The efiect of the first of these two cireumstaneea 
I is; — 1° to diminish very much or entirely destroy the sounds of vesi- 
I «nlar respiration ; 2° to place, in the course of the sounds wliich arise 
naturally in the bronchi, a good conducting body, or perliaps even a 
sort of organ which strengthens the sound, which modifies its form or 
degree, in proportion to the different forms and degrees of this conden- 
sation, in proportion to the possible combinations between this and the 
preceding circumstances. A proof that the presence of a good conduc- 
tor of sound is an in<lispensable condition to the production of alterations 
of guaUti/, is that no such alteration is met in simple pneumothorax, 
notwithstanding the state of compression and the increased density of the 
pulmonary tissue; in this case the alterations of qwility and all the 
morbid Boanda wbiek ariao kk arreted. bA tha amfaee of the lung bj; the 
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atmosphere thnt surrounds it Accorilingly, the rcsulta of auscullation 
are entirely negative in this affection. 

Melanotic indurations of the lunga, their earn ifieat ion, their different 
degrees of hepatization, their iuflltrati on with tuherclus, their compression 
by a liquid effusion, the excavation of the pulmonary tissue in cavities 
more or less numerous, of greater or less extent, the simple dilatation of 
the bronchi, &Ct are so many circumstances in which we recognise in (he 
living the alterations in quality of which I liave spoken, and on tlie dead 
tlie two aaatomieal characters that I have said correspond l« the synipiom. 

Thus, whenever alterations of quality appear in the normal mumiurs, 
tliey correspond to a condensation of the pulmonary tissue, and sometimep, 
at the same time, to an augmentation in the diameter of tlie bronchial 
tubes, or to the formation of accidental cavities in the pulmonary tissue ; 
but it does not follow, that because these circumstances exist, tlie pheno- 
menon must always exhibit itself. Thus, when pleuritic effusion becomes 
veiy abundant, the bronchial character disappears. Thus too I have not 
found any trace of it in individuals, who yet after death presented a thick 
false membrane almost cartilaginous covering the surface of the lung. 

It wdl he seen that instead of describing the bronchial, the cavernous, 
the amphoric charactjsrs, &c., aa so many isolated and independent phe- 
nomena, aM Laennec did, I have placed tliem all in the same class, bring- 
ing into view the common chain by which they are connected, and in 
consequence of which they are all merely successive degradations of the 
same type. The following is the scale of these degradations ; 1° Metallic 
tinkling, 2° Amphoric character, 3° Cavernous character, 4° Bronchial 
character, 5° Blowingcharacter, 6° Resonant character, 7° Clear character. 

lat. When the normal sounds of respiration begin to pass through 
the series of alterations of quality, the clear character is the first that 
strikes the ear. This expression in itself sulflciently describes the sensa- 
tion felt. The murmur of puerile respiration exhibits tolerably well 
this character. In speaking of exaggerated respiration (see this ch. art. 
viii.) I will point out how they may be distinguished. The clear quality 
is usually met with when the sounds produced by a central hepati^ed por- 
tion, of lung, are mingled with those of the healthy parts that surround it. 

2nd. When the respiratory murmurs which are slill produced in the 
interior of a lung are obliged, in their passage to the ear, to traverse a 
layer of pulmonary tissue in which respiration is extinct, they convey a 
peculiar intonation which a practised ear recognises at once, and which 
gives the impression of having come from afar. The word remote, 
remote character, seems to me to express this sensation best. It approxi- 
mates closely lo what I have named the remnant chai-acter, which is but 
an exaggeration of the clear character, but a deeper shade in tlie alter- 
ations of quality. 

These inferior degrees are not manifested at all, or at toast are not 
obeorved in acute diseases, as pneumouia or pleurisy, because these 
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nlTucUona produce very speedily conaderablc condenEation of ihc pul- 
monary tissue: ihere is not time to observe ihese successive thanges, 
or indeed sufiicient attention has not been given to the matter. But iu 
chronic diseases, as tuberctdiEOtion of the summits of the lungs, ilie al- 
teration proceeding slowly and by well marked gradations, ctiuh sj'mp- 
tom exists for some time, so that we have an opportunity of sntiijfying 
ourselves of its exiglence and of its transfuimation. 

3rd. The blowing character usually lasts but a very short time, and 
does not always shew itself; sometimes it is very feeble, and does no 
more than prepare for the bronchial character which soon follows it ; 
sometimes it is very strong, perdsts a long time, and constitutes then the 
phenomenon with Laennec calb Uowing retpiraiiim. It is a munnnr with 
a clear ^ualily, a murmur more or less strong, which gives usually the 
sensation of a column of air taken and tlirown into the ear of the obser- 
ver by the chest of the patient. It only wants a metallic qualily, more 
strong, more distinct, to become bronchial, that is to pass to the next 
oharacter, 

4th. The btvueAial character is the most frequent form of the altera- 
tions of i]«alitj/. It is a sign of great value, because it is subject, in its 
rise, pn^ress, and disappeamnce, to laws nearly constant ; because the 
nnntomicul circumstances to whicJi it corresponds, are always well defined ; 
because the different degrees iu which it appears represent with tolera- 
ble txftctijesa tlie degrees of anatomical alteration. Accordingly, it is 
very important to appreciate its intensity, and it is easy to recognise three 
degrees of it. This character has been very well studied by authors, 
and by Laennec in particular. M, Andral has recognised several varie- 
lies. M. Grisolles" has described one which gives, he says, the sensation 
of the tearing of a piece of tabinel. It is particularly important to 
R'jneml)cr that the bronchial character may present various degrees, and 
it is, I think, more useful and more easy in practice to attend to these 
degrees, than to seek for differencea in the nature of the phenomenon. 

5th. By almost imperceptible shades, the bronchial may grow out of 
the clear, blowing characters, and pass itself into the coMmotw ; however, 
it is distinguished with sufficient accuracy, as well by its degree as by a 
peculiar impression it ienves on the ear, from the characters now meu- 
tioned. The ear, while it recognises that they are of the same nature, 
feels a diSerencc between them : the intensity of the characters that pre- 
cede the bronchial is in general but feeble ; their quality is not distinctly 
metallic ; on the contrary, the bronchial character pi-oduces on the ear 
an impression stronger, more marked, much more unlike the characters 
of the normal sounds, and its intonation is distinctly metallic. The ca- 
vernous character gives distinctly the sensation of the passage of air into 
a spacious and as it were rounded cavity; whilst the impression produced 
by the bronchial is quite that of mi uniform tubular cavity traversed by 
* jDiarnal lJebdoui»4. iJcs rrogrea An Sricncca Med. JTo, 20, leao. 
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n column of air. Emptiness of tlie cavity and of the bronchial syslom 
arc tlic best conditions for the production of cavernous and bronchial res- 
piration ; because then the walla of the cavities vibrate more easily and 
more completely. We may say, in general, that these two characters are 
proportional to the degree of emptincBS of the cavities in which they are 
produced. M. Andral has particularly insisted on tliis fact in reference 
to cavernous respiration. 

In its most elevated forms, the bronchial eharacier conveys the impres- 
sion of the passage of air into very large tubes, especially when the jml- 
monary tissue has become very dense j this is seen particularly in infil- 
trations of miliary tubercles, which invade the "wliole mass of tlie lungs 
with such extraordinary rapidity, that they are in a short time convened 
into a nearly awhd body. In these cases, it is easy to mistake the bmn- 
chial for the cavernous character : I was at first sometimes deceived in 
this way. The nustake was the more easy, as the idea of the cavernous 
character and of phthisis in its latest stage are so closely connected; I 
was astonished, on examination after death, not to find the smallest trace 
of a cavity. In carefully examining other cases of the same kind, and 
directly comparing the very clear and very strong broncliiul respiration 
in these, with the real cavemoas character, I observed that tlie latter, 
even in this case, maintained a peculiar quality which cannot be Ijetter 
expressed than by the word itself cavernous; the quality of the first, 
which is equally peculiar, would be perhaps better repreacnted by tlie 
word tubular ; this, as is obvious, refers to the sensation felt, in the one 
case, of an uniform prolonged cavity ; in the other, of one more limited 
but more or le-ss regularly rounded. 

So true is it that this eavemou» quality has sometliing peculiar in it, 
that I have several times been led by it alone to suspect a cavity of the 
size of a nut in the centre of the top of one of the lungs, and in fact have 
on autopsy ascertained its existence and its isolation. _ 

6th. It is only in cases that are very rare, of a vast cavern, regular in 
form and with firm and vibTOtory walls, communicating with the bronchial 
system by one or two very narrow openings, that the cavernous changes 
to an amphoric eharaeler sufficiently marked to enable one to infer the 
existence of hydropneumothorax with perforation ; moreover, other 
signs, other modes of invest igation, may in general put ua in the right 
way. In a case of hydropneimiothorax with perforation, of nearly :i 
year's standing, the amphoric character was completely localized at ihe 
top of the right side of the chest, whatever was the position of the 
patient. If the previous history were not known, it would have been 
indeed difficult to say what afiection this symptom belonged to ; whether 
8 vast cavity in the lung, or a perforation of the lung with effusion ul' 
air and liquid in the plem-a; more especially aa tliere was no metallic 
tinkling, and that gurgling was distinctly audible under the right tlariclc 
( 1} Cliniqui Medivule ; 3 vdlt. torn. i| ^. 7J. 
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(plitbigis in the lliinl stage). Hydropneumothorax with perforation and 
all the symptoms of it bad existed in thid ease & long time ; but by degrees 
tbe effused air and liquid were atworbed, the opposite sides of tlie pleura had 
contracted adliesions, this progi-ess towards a cure had proceeded from 
below upwards, and the amphoric character, the sole remaining ijinptom, 
liad taking refuge as it were in the top of the lung. The patient 
continued to improve ; we saw the bronchial character successively 
diminish and disappear, the walls of the chest sint in, and the patient 
leave the hospital. He lay in Saint Louia' ward, hoepital of La Charity, 
under the care of M. Andral. 

7th. Laennec and some of those who liave followed him have so well 
deacribed metallic tinkling and amphoric respiration, that it is impossible 
to add any thing to what they have said on the subject. In chapter 
viii., however, I will give the result of experiments I made with the view 
of throwing light on the moehanism of these two sounds. We may give 
the name of metallic retonance to a variety of metallic tinJding, where 
tliia phenomenon, instead of being, aa usual, an isolated and instanta- 
neous sound, is prolonged for au instant, and resembles tbe sound which 
conlinueH to be produced for some time after a bell is struck. This 
metallic resonance sometimes replaces altogether metaUic tinkling; it 
is produced particularly towards the end of inspiration and expiration, 
and seems to depend on certain conditions of the fistulous opening ; 
but these conditions are etiU undetermined. 

Some writers* have admitted several s]iceies of metallic tinkling: 
one produced by the fall of a drop of liquid from the lop of a cavity on 
the surface of the purulent fluid it contains ; another produced by the 
same mechanism in the pleuritic cavity in hjdropneumothorax, without 
perforation of the lung ; and lastly, that which usually accompanies 
this complication of hydropneumolhorax. 1 avow that I have never 
heard any but the last, and M. Andral has often told me it was the same 
with him. (14) 

Laennec has described, by tliu name of veileil hhrwirtg C»ot0e roiUj, a 
phenomenon, with respect to which I must make the same observation as 
with respect to metallic tinkling from the fall of a drop from the top of 
a cavity on the liquid contained in it. In redecting on the words of 
Laennec regarding this veiled blowing, as well aa this particular species 
of metallic tinkling, one is led to think that it was from reasoning, from 
analogy, rather than from clinical observation, he derived these phe- 
nomena, and that his faculty of comparison, by wliich he seems to have 
been often happily guided to ttie anticipation of facts, was less fortunate 
on this occasion. 

One of tlie facts that it is most important to be familiar with, in the 
liistory of tlie alterations ofyaa^iiy of the respiratory sounds, is the law that 

* liWDneo, Aascnlc Med. edit. d'AndrsJ, vol. I. p. 137. Louia. Bccfaerclica but la 
rhthirie. p, 841. Williaiim, <|Uotcd liy Clarlte. Tmito ile ta ConHMnption, p. ISO. 
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govemfl their co-existence with either period of respiration. Those altera- 
tions always appear iirat in expiration alone, and spread afterwards to 
inspiration ; hut as they are increasing in the first, while they are inva- 
ding the second, it follows that, in general, they are always more marked 
in expiration than in inspiration. In their decrease and disappearance 
they follow exactly the same course, but in an inverao order, so that they 
have disappeared fi'om inspiration at the lime we have still traees of 
them in expii'ation. This is, therefore, iiTBt attacked and lost aban- 
doned. From the clear character up to the first degree of the bronchial, 
the alterations of juo^iVy may co-exist with expiration alone; but when 
the second degree of the bronchial character has appeared in expiration, 
the alterations of quality that precede this degi-ee present themselves in 
inspiration. We have, in this jteculiar and constant march of the Bounds 
of this clasa, an excellent mode of judging of the progress the disease ia 
making for the better or the worse. Suppose, for example, the first stage 
of phthisis : we are sui-e the disease is increasing if the bronchial cha- 
racter, after having co-existed for some time with expiration alone, mates 
its appearance in inspiration ; we estimate afterwards the degree of tliia 
increase, from the more or less complete occupation of the two periods of 
respiration by the bronchial cbaraeter, and by the suecessively higher 
forms it assumes. 

In their first degrees, the alterations o£ quality occupy only the end of 
the inspiratory and expiratory murmurs; hut in proportion us we rise in 
the scale of these alterations, we find them occupy more and more the 
whole extent of the murmur. After a little, indeed, the morbid sounds 
exceed the limit of the normal, and make these appear much increased 
in duration. And hence we ought not, in general, pronounce that there 
is an increase in the duration of a murmur, except when no considerable 
alteration of quality accompanies it. 

When alterations of quality co-exist witli other anormal sounds in the 
same period of respiration, they tend, by their greater intensity, and the 
more marked intonation with which they strike the ear, to obscure or 
even completely efface them. This is what occurs with respect to the 
hard and dry characters which accompany the respiratory sounds in the 
first period of. phthisis: these characters can no longer be appreciated 
from the moment the bronchial qualit;/ appears. 

The law that determines the coexistence of the bronchial character 
vith expiration befoi-e it appears in inspiration, is the same for all cases 
where alterations of quality occur ; if we find it difficult to apply this law 
in acute diseases, in pneumonia for example, it is that iu these cases the 
phenomenon, running very rapidly through its earlier phases, arrives 
soon at such a degree, tiiat it must, on the very principle I have laid 
down, coexist with both periods of respiration. But there is anotlier 
mode of determining the accuracy of the principle, even in these very 
casee : that is, by investigating the different degrees of iha ^kituova*!^^^ 
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ill different parts of the chest, instcatl of Following its progress, tlie 
raiiiiiity of which withdraws it from our ol)servation. There was lately 
in St. Louis' ward, no. 18, a man in whom a pleuritic effusion formed 
gradually and slowly under my own eyes, in consequence of inflamnm- 
tion of the diaphragmatic portion of the left pleura ; as the effusion 
increased, tlie bronchial character, feeble and preceded by the clear ajid 
blowing characters, appeared first in expiration and aiterwards in inspi- 
ration ; it then increased and soon occupied the whole period of these 
aonuds. When the pleuritic effusion waa fully formed, we ascertained, 
by percussion, that the sonorousness of the chest decreased from above 
downwards ; it was scarcely altered above, obscure in the middle, and quite 
dull below. Now, above, no trace of bronchial cliaracter was audible ; 
there was only a considerable diminution of the respiratory sounds ; in the 
centre, some bronchial character in its first degree was mingled with 
expiration alone i and below, this character, at a much higher degree, 
occupied at once both periods of respiration. 

The alterations of gvalUff are more constant in their appcai-ance, in 
their form, in their degree, and more independent of the mode in which 
the patient respires, in proportion as they have reached a higher degree. 

3°. The mft, imoolh, continvou» character. 

I have investigated with great care the alterations of the soft, free, 
moUowy character of the normal i-espiratory murmurs, in all the casea of 
auscultation I have met for some years, and I have learned to give to 
this class of signs more weight than is usually assigned to them. In 
emphysema of the lungs somewhat advanced, in the commencement of 
tubercular phthisis, in all chronic diseases of the lungs where soijnd 
portions are inclosed amongst indurated nuclei which impede their 
expansion, the inspii-atory and expiratory murmurs, especially the fii-st, 
instead of their soft, free, mellowy character, have a something hard, 
rough, and restrained, which is quite peculiar. The character of dryness 
most usually accompanies the preceding, and increases the morbid im- 
pression made by them. We sometimes meet the character of liardness 
and restraint during the resolution of a pleuritic effusion, when the 
liquid is nearly entirely absorbed : this character differs from the pleu- 
ritic friction sound. The value and the application of this sign being 
most striking in the diagnosis of the first stage of phthisis, I abstain for 
the present from giving with more detail its proper and differential cha- 
ractevs. It is always more marked and more easily apju-eciable in inspi- 
ration than in expiration ; it is less distinct in proportion as it coexists 
with a higher degree of broncliial character. 

4". The dry or humid characters. 

The dty character, is seen in my observations, almost always coexisting 
with the hard character, in emphysema, in the fii-st stage of phthisis, in 
all chronic indurations of the pulmonary tissue. The ear easily distin- 
guishea the dry character, especially when ihc examination enables us to 
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compare it witli tliG humid. We find then a marked difference betwcL'ii 
the two, and between them and natural respiration. 

In other circumstances the ear receiver the distinct eensation of some- 
thing moiijt. It seems as if the air passed octdbs a tiaeuc impregnated 
with fluid. Sometimes the impression is that of a watery fluid, for 
example, iniedema of the lungs somewhat advanced; sometimes, as in 
sanguineous congestion of the lungs, as in the period of the mucous 
secretion in acute pulmonary catarrh, we have the sensation of a fluid 
more viscid, more tenacious, and which seems to ofier some obstruction 
to the free developement of the sound. The humid character I have 
described is analogous to tliat which I mentioned in speaking of ray 
ejcperiments with sponge. It difiers from the humid ronchi in this, that 
instead of presenting the bubbhng character more or less complete, 
which is tlie cliaracter of these rouclii, it is contiauous in its production. 



ARTICLE III. 

MOBBID CHABA.CTI1HS OF TltE EXPIRATORY MURMUR. 

1. JlleraCiont hy augmentalvm. 

1st. The modifications ofexpiralion are of great value in diagnosis; hence 
I will not hesitate to set them forth in detail. From 2, which represents 
ita normal intensity and duration, expiration may rise to 20 ; its maxi- 
mum of augmentation is therefore much greater than that of inspiration. 
Between 2 and 20 there are a great many degrees, which correspond 
sometimes to difierent diseases, sometimes to diflerent periods of the 
same disease. In some affections, as for example phthisis and emphysema 
of the lungs, we may see the expiratory murmur pass successively 
throngh all its phases of increase. 

2nd. it may he stated as a general fact, that tlie modification by 
angraentation of the expiratory murmur affects at the same time and 
equally its duration and its intensity. The few exceptions that I flnd 
in my notes, are cases in which the duration was increased, the intensity 
ivmaining normal. This circumstance might be a source of error, if we 
did not contemplate these two properties of the sound separately : tlie 
[otGnsity being unchanged, and the mind having rather a tendency to 
attend to it, and neglect the duration, we might in such a case conclude 
that the expiratory murmur was natural or nearly so. 

We must take care not t\> mistake for an absolute change in expiration 
what is no more than a change in the proportion between it and inspira- 
tion. It happens at times, that while expiration remains unchanged, 
insptratioQ is greatly diminished; accustomed to hear the inspiratory 
murmur miicli more developed than the expiratory, the ear is struck by 
finding the latter equal, or even superior lo the former % -and isa^^wi'ttn?. 
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to appreciitte the absolute condition of these sounds, it attributes somC' 
times to an increase in the expiration ttiis change of proportion, produced 
entirely by the diminution of the inspiration. The fact to which I 
allude is by no means common : the error to which it exposes us may be 
avoided, by keeping in mind what are the absolute conditions of the in- 
tensity and duration of these sounds. 

3rd. I have studied carefully, for some years, to ascertain in what cir- 
cumstances the augmentation of the expiratory murmur is produced ; the 
following are the results at which I have arrived. 

It takes place under two diflerent forms : in the 1" the normal ratio 
between the inspiratory and expiratory murmurs is maintained ; in the 
2° this ratio is destroyed. In the first case, the inspiratory sound has 
increased in the same proportion as the expiratory ; in the second, the 
inspiratory murmur has remained in its normal state, or has even dimin- 
ished, while a progressive elevation has taken place in the expiratory. 
Supplementary respiration ia an example of the first ; the second is seen 
in the first stage of phthisis and in emphysema of the lungs. The first is 
very common ; it indicates an alteration in a part different from that in 
which those sounds are heard: the second, with which a fuuch more 
serious prognosis is connected, is confined to a small number of circum- 
stances, and for this reason is of considerable diagnostic value. The 
diagnostic value of augmentation of expiration with disturbance of the 
normal ratio between it and inspiration, increases in proportion to the 
degree of developcment of the phenomenon : it is very great when the 
augmentation of expiration is considerable, and the inspiration is at the 
same time diminished j it ia much less when the augmentation of the one 
is little marked, and the diminution of the other slight or inappreciable. 
Emphysema of the lungs and phtliisia are the only affections in which 
increase of expiration with decrease of inspiration are met with in a high 
degree; and hence this double character has great diagnostic value in 
in those diseases. In its lower degrees, we may meet it in all indurations 
of the pulmonary tissue, in acute pulmonary catarrh, in pleurisy with 
moderate effusion. In phthisis and emphysema, it is only after passing 
through the inferior that it attains its higher degrees ; but, with the ex- 
ception of these two affections, it scarcely ever manifests itself in the 
latter form, unless indeed in chronic condensation of the pulmonary 
tissue, a condensation which is very analogous in its anatomical conditions 
to tubercular infiltration. 

As in inspiration, the number that expresses the degree of increase of 
the expiratory murmur in general represents tolerably well the degree of 
anatomical alteration, and the successive increase of this number is a suf- 
ficiently exact expression of the successive aggravation of this alteration. 
The autopsy of persons who have died at different stages of phthisis has 
often enabled me to verify thb fact. 

In supplementary respiration the expiratoi'y murmur usually increases 
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in a greater proportion than the inspiratory ; but still in all sucli cases it 
cijiitiiiues very difiereut frani that of emphysema and phthisis ; for in the 
latter, inspiration instead of being increased is diminished ; this diminu- 
tion, it is true, is often confined to the duration alone. But besides, in 
the former, tliese morbid characters are always on the decrease, or at 
most remain stationary for some days, whilst in the latter, they go on 
continually increasing, I have neyer seen a eaee of emphysema of the 
lungs where the increase of expiration took a retrograde direction, and I 
have met only a few cases of phthisis, in whiuh the expiration seemed, for 
a time at least, to return to its normal limits. 

The augmentation of the expiratory murmur is eftsily simulated by 
the sound produced in the mouth, the pharynx, and the nasal cavities, 
during expiration ; but with a little attention we soon tiiid tliat this sound 
is produced in a region remote from the ear, that it can be heard at a 
distance, that the quality of the sound is somewhat more clear, somewhat 
metallic, and that the sound varies from time to time according to the 
manner in which the patient respires. On the contrary, that which de- 
pends on a real augmentation of expiration gives an impression of having 
originated immediately beneath the ear ; it cannot be heard at a distance, 
it continues uniformly the same, and if its quality be altered, we find also 
an appreciable difference between the peculiar character of these altera* 
ttons of gaalily, and the rjualily of the pharyngeal, buccal, or nasal sounds. 

Certain anormal sounds may, in like manner, by their co-existence with 
expiration, simulate an increase of the duration and intensity of the 
expiratory murmur. Such are the sonorous and sibilant ronchi whieli 
accompany pidmonary catarrh. In emphysema of the lungs, the increase 
of expiration is independent of these sounds ; but in simple cata,iTh 
(acute bronchitis), it is in general rather the result of this complication, 
than that it has a separate existence ; I have however found that in 
some patients, who seemed to be affected with acute bronchitis alone, 
without any complication of emphysema or tubercles, the expiratory 
murmur was prolonged, at a time that no sonorous or sibilant ronchua 
was heard : but there is every reason to believe that this increase of the 
expiratory sound depended on supplementary respiration. I have said 
that tlie increase of expiration, accompanied with a change in the ratio 
between the two sounds, may also bo met in the different indurations of 
the pulmonary tissue, and in pleurisy with moderate efiusion ; but, in 
these different affections, this anormal murmur does not exist constantly; 
we quite as often And that the expiratory murmur has undergone a dimi- 
nution proportional to that of the inspiratory. So that, when the expi- 
ration is prolonged and augmented in intensity, it seems to me very im- 
portant to determine its constancy. I have always found it constant in 
the first stage of phthisis, and in emphysema of the lungs, I have never, 
««i autopsy, found tubercular infllti-ation of the tops of the lungs or em- 
physema, that the expiration during life had not been observed iatses.'ifti 
JBJBtenaity and duration ; and I have iiiTuriRb\y towTii ftuatt^w'tivi- 
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mur continue pemmnent during the nsnal course of these diaeaaes. 
They are the only ones in which it is met with thia character of perma- 
nence; so that) while I admit that this eound may appear in other 
afiectiona, I am of opinion that it has in those a peculiar diagnostic 
value. I will return to this subject in speaking of the differential diag- 
nosis of the first stage of pulmonary phtliisis (2nd part, ehap> 17)< and of 
exaggerated respiration (Jst pai't, chai>< 2, art. 8). 

II. Alteratuynt ly diminution. 

Th(! degrees of diminution of the expiratory murmur are eoni|)rised 
between 2 and ; l>elow this there ie complete cossutiou. 

The diminution of the expiratory sound is much more rare than tTie 
diminution of tlie inapinttoiy, inasmuch as the cireumstaneea which de- 
termine the latter must be carried to a. much higher degree, in order to 
produce the former. Thus weoften see inspiration reduced to 4 orS.expira- 
tion remaining still at 2. But if, in this state of things, the pleuritic effu- 
sion increaac, the expiratory number begins to decrease, and sinks to 1^, 
1, ^, and even to 0. Its decrease is much more slow than that of inspira- 
tion ; hut they diminish in general in the same ratio : while one posses 
from 10 to 5, the other passes from 2 to 1 ; and so on. It may be said, 
in general, tliat tlie affections wliich diminish expiration leave the nor- 
mal proiwrtion in duration and intensity between it and inspiration 
unchanged ; and tJiat, on the contrary, those that increase expiration 
(except in the case of supplementary respiration) destroy that proportion : 
pneumonia, pleurisy with effusion, false membranes enveloping the lung, 
all considerable congestions of the pulmonary tissue, belong to the first 
class i empjiysema and tuberculization of the lungs to tlie second. Now 
I remarked, in the general vlewa with which I commenced thia chap- 
tor, that every modilication of the respiratory murmurs in which the 
normal proportion between them is destroyed, indicates an alteration of 
a more serious nature, of longer standing, leads to a more unfavourable 
prognosis, than those modifications in which the murmurs preserve their 
natural ratio: the jiroof of this is seen in the comparison I havs just 
mode between the affections that correspond to each of these cases. 

The diminution of the expiratory murmur affects at once both the 
intensity and duration of tliis sound in a very large majority of cases- 
All affections which produce a simultaneous and proportional diminu- 
tion in the duration and intensity of inspiration, occasion also most fre- 
quently a diminution of expiration j whilst, on the contraiy, when the 
intensity and duration of inspiration undergo opposite modifications, the 
one of increase, the other of diminution, the expiration is invariably 
increased. We have seen that there enst, in the normal murmurs, 
two ratios: one between the murmur of inspiration and the murmur of 
expiration ; the other between the intensity and duration of each taken 
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aepttrately. Now the study of the morbid respiratory murmurs conduct* 
us to this principle : tiat thete l«o ralioi never separate, and thai both art 
at once deetroyed or preserved together. In pneumonia, pleurisy, sangui- 
neous congestion of the lungs, o:;dema of tliis organ, pulmonary apoplexy, 
there is diminution of inspiration and expii'ation, continuance of the 
proportion between these two, at the same time as between the intensity 
and duration of each of them. In emphysema and tuberculization of the 
lungs, expiration is increased, inspiration diminished, in respect to its 
duration, (the intensity very often continuing unchanged) and conse- 
quently the two proportions which I have just referred to are destroyed. 
When resolution taiea place in the affections that have produced dimi- 
nution of both murmurs, expiration resumes its normal deveiopemenl 
much more I'apldly than inspiration. 

III. Alterations hy eestallon. 

The complete cessation of the expiratory murmur is very rare, still 
rarer tlian that of the inspiratory. It never takes place tiU after the 
latter. The type of this cessation of tlic expiratory sound is seen in 
pncumothoras. 

IV. Aileralions b^/ pereertiou. 

1°. Rhythm. The shortness of the expiratory murmur, its feeble in- 
tensity, the almost passive mechanism by which it is usually produced, 
scarcely allow us to assign it a determinate rhythm, and still leas morbid 
modifications to this normal rhythm. 

2°. QualUi/ [Timbre); toft, free eharcKter,Sfc. But, on the other hand, 
the expiratory murmur presents in a more marked manner tlian the in- 
spiratory, all the alterations of ijualily which I have before brought under 
notice. All that has been said in speaking of inspiration is a fortiori 
applicable here ; for the alterations of quality/ first appear and are almost 
always more developed in expiration than in inspiintion. 

There ai-e the same morbid characters, the same physical conditions of 
developement, the same course, the same modes of termination, the some 
succesBive gradations as in inspiration. The diseases that determine 
these alterations of qualitt/ are the same for both. Hei-e, as in inspiration, 
we see the necessity of uniting under one common type all the alterations 
of qualiiffi and of viewing them as so many gradually decreasing degrees 
of one phenomenon — variable, indeed, in its forma, but always the same 
in its nature. 

Every alteration of quality is more marked and sooner developed iu 
expiration than in inspiration. Every alteration of the free, smooth, con- 
tinuous character appears first in inspiration, and assumes in it its most 
marked forms. These two classes of morbid phenomena are therefore 
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directly opposed, in respect both to their earlier appearance and their 
greater developement, with one or other of the two periods of respiration. 
It ia only when the expiratory murmur has undergone a striking increase 
in intensity and duration, that the characters of hardoees, roughness, 
dryness become easily appreciable in it. Such is the case in the first 
stage of phthisis and in pulmonary eraphyeema. The humid character is 
in general but little marked in expiration, because most frequently the 
diseases that determine the production of this character, occasion at the 
same time a diminution of the expiratory murmur. 

The modification by cessation is the most rare of all the changes that 
occur in the expiratory sound ; the modifications by diminution come 
next ; the modifications by augmentation are rather frequent ; but those 
by perversion are the moat common of all : a high degree of alteration by 
diminution, in genenil, indicates diseases very serious in degree, but not so 
in their nature", ns compared with those that correspond to alterations 
by perversion ; the latter, indeed, for tlie most partf, suppose diseases 
of a serious nature. The alterations by diminution! "^ usually ma- 
nifested over an extensive surface ; it is the same, a/orliori, of those by 
ces3ation§. The other classes of modifications may indiiferently, and 
according to the kind of cose, appear over a very great or a very limited 
extent of surface. 

The conditions of conductibility of sound of the oi^an itself in 
■which the normal murmurs are produced, or of the organs around 
it,exercise a considerable influence on the degree, and sometimes even on 
the existence of the morbid sounds. Thus, great rarefaction of the pul- 
monary tissue, as in a high degree of emphysema, may greatly diminish 
or even altogether prevent certain morbid sounds from reaching the ear, 
which, where a recent disease comes to be engrafted on one of old stand- 
ing, are produced at the centre of the organ. We had a fine example of 
this about two months ago at La Cliarite, ward of St. Martlia, No. 6, in 
a woman emphysematous to the highest degree, who died of pn( 
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Having considered the alterations by augmentation and diminution of 
the inspiratory and expiratory murmurs, as regards the absolute changes 
they produce in each separately, we must now view them with respect to 
the changes they occasion in those murmurs when compared together, 

' Pncumnnia, pleurisy, (Edema, lUjiguiDeoua congestion. 
t Pulmoimry emphysema luiJ phthisis, 
t Plourisy with effusion ; old falne tnumbrones ; piicumoniB. 
§ FleurUy witli effuaion ; pncluDotborax. 
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tliat is, in the natural ratio that exiets between them. We have already 
in many places remarked upon the importance, as diagnoetic and prog- 
nostic signs, of the derangements of this ratio ; the subject, however, 
deserves still further consideration. 

The inspiratory and expiratory murmurs are, as I have said, precisely 
similar in their fundamental characters ; only, these cliaractera are more 
marked in inspiration than in expiration ; with respect to their intensity 
and duration, they are to each other as 2: 10. This relation maybe 
altered in two ways, to each of which I have directed attention at page 
62 : on the one hand, the intensity ajid duration of each, which in the 
normal state are expressed by the same number, may in the morbid state 
be represented by different numbers; on the other hand the ratio of 2: 10 
between the murmurs may be changed. The two sounds, at fii-st identical 
in their nature, may become quite distinct in that respect. Thus, In the 
fii-st stage of phthisis, we see at the same time: 1° a low degree of 
bronchial cliaracter appear in expiration, when there is not as yet any 
trace of it in inspiration ; 2° the inspiratory murmur diminished in 
duration at the same time that it is sometimes increased in intensity ; 
3° the expiratory elevated from 2 to 10, and the inspiratory depressed 
from 10 to 2 or 4, In this last case it is obvious, that in respect to theif 
intensity and duration the respiratory murmurs are in a state directly the 
reverse of their normal condition ; but this change may go even farther, 
for the expiraloiy murmur may rise to 20, and the inspiratory sink even 
to 1. In extreme oases of emphysema of the lungs, I have often with a 
watch ascertained, that while the whole of the respiratory sounds and 
movements occupied 5 or 6 seconds, the period and murmur of inspiration 
consumed but 1, the other 4 or 5 being expended in expiration. But 
this morbid proportion between the duration of the two murmurs is only 
met in extreme degrees of emphysema. 

It seldom hapjtens that important changes take place in one murmur, 
without the other feeling tliem, and undergoing some kind or other of 
modification. In this point of view I find, from an accurate examination 
of all the facts I have collected, that changes in expiration much more 
rarely occur alone, and hence are more serious than those in inspiration. 
Whenever alterations in quality or noisy roncbi are present, the apptecia- 
taon of the ratio between the murmurs is rendered much more difficult 
and sometimes impossible, at least with accnracy : this happens, for exam- 
ple in pulmonary emphysema complicated with catarrh, in phthisis when 
passing from its earliest stage to one more advanced. Then we lose the 
diagnostic advantage this appreciation supplies, but the sign is replaced 
by those that mask it. 

In pleurisy and pleurodynia, we often find, as I have said, inspiration 
abort, abrupt, jerking, convulsive, whilst exjiiration remains nearly 
normal. The same may occur with respect to the hard, dry, humid 
characters. In the earliest pc'rioils of tubereulizatlon of ihe lungs it is 



4 



Of tiie modifications by perversion, tiiose lliat afftsct the quality of the 
sounds belong especially to expiration j those that afifcct the soft, free, 
coutiauous character, and the dry or humid cliaract^r, are more frequent) 
more marked, and more constant in inspiration. 

The modifications by diminution of inspiration are usually in the 
same subject, and the same disease, proportional to those of expiration. 

Those of increase are never proportional in the two periods, except 
in supplemental respiration. 

The modifications by perversion are scarcely ever proportional. 

Alterations by diminution and cessation, common to the two periods 
of respiration, always appear first, and advance more rapidly in inspiration 
than in ex]jiration ; in the return to tlie normal state, the expiratory on 
the contrary precedes the inspiratory murmur". When both sounds 
have at the same time sufiered modifications by increase or diminution, 
the modification by increase is always carried farther in expiration than 
in inspiration'!' ; that by diminution on the contrary, is carried farther 
in inspiration than in expiration^. 

Inspiration, as we have already said, precedes expiration in tlie modi- 
fications hy diminution; on the otlier hand, in the modifications by 
increase, expiration precedes inspiration§. 

Elxpiration may continue almost unaffected, while extreme diminution 
takes place in inspiration!], i°*i '^'"^ "^ ^^ manner remain unchanged 
while expiration has undergone considerable increaseT- 

In another respect also, we may have inspiration and expiration in 
opposition : when the alteration in the first is chiefiy a diminution of ita 
duration, the alteration in the other is chiefiy an increase of the same 
character ; we obser^-e this in emphysema and the first stage of phthisis. 

In conclusion, the inspiratory and expiratory murmurs, considered 
separately, present, in their modifications, most important means of 
diagnosis, signs of precise physical value, regulated by laws nearly con* 
sUint and easily appreciated. The signs furnished by inspiration belong 
in general more to diagnostics already known. Those that expiration 
famishes, on the other hand, belong rather to affections the diagnosis of 
which has been hitlierlo very difficult'' ; or to circumstances more or leas 
obscure belonging to diseases in other res[«cts easily recognised ; their 
application applies j>articularly to the differential diagnosis of different 



■ Wo observe theso faots plainlj in picurilic effusion wliich torma under our oi 
cjci; whicb becomes so abandant that the broncliiat character acaiea to ba audib 
andwbicb is aftcrwarda ^adiuJly resolved. 

't For example, supplemeutsry reajdratiou. 

J For example, chronic congestions, pleurisy, lie. 

§ Sopplementury respiration, first stage of phlliisis. 

I In certain coses of pleorisy, of pneumenia, of chronic congestions of the lungs. 

^ In ccrtiun cases of emphysema, and of the BrBt aiage of phthias. 

"" Rrit atagc of phthisis. 
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chiefly the inspiration tBot ia hard, rough, enunpling- However, in some 
cAscs, wliere tlie lungs were found covered with thick, false membranes, 
the hard, rough character had been most marked in expiration. The 
humid characti;r which accompanies active sanguineons and serous con- 
gestion of the lungs is more marked in inspiration than in expiration. 
The general fact that results frc«n the preceding cwnside rations ia this : 
ihe progjiotit deriaed from i/ie ditturbance of ihe normal ralio heltceen 
miration and expiration « more isriou*, in proportion at this dinturlanee 
t^iett a greater number 0/ the relations I Aaeepoinled out, 

ARTICLE V. 

PAHALLEI. BETWEEN THE MORBID CeABACTERS OP THE ISSriRATORT 
A NO EXPIEATORY MURMURS. 

The morbid modifications of inspiration arc more frequent than those 
of expiration. They are in genera! more easily appreciated with accuracy 
on account of the greater intensity and duration of the inspiratory 
murmur. But when expiration has undergone any considerable augmen- 
tation, its morbid modifications are as easily appreciated as those of 
inspiration, 

A more serious prognosis is connected with the diminution of the expi- 
l^tory murmur, than with a proportional diminution of the inspiratory. 

On the contrary, alterations o£ lualiti/ in the inspiratory sound indicate 
a more serious prognosis than the same changes in the expiratory; 
because such alterations, in their natural course, appear first in expiration, 
and only extend to inspiration, when the organic change lias made farther 
progress. In general each is of equal value in prognosis, when the 
modifications of quality in expiration are just a shade higher than in 
inspiration. 

The intensity and duration of the sound are scarcely ever separately 
affected in expiration ; in inspiration they are often modified in opposite 
directions. 

The most frequent and important signs furnished by inspiration are 
derived from its modifications by diminution, and those furnished by 
expiration from its modiflcatiuns by augmentation, (putting out of con- 
sideration for the present tliose of perversiou). 

In both periods of respiration, modifications by perversion indicate 
a more severe form of disease tlian the other modifications ; taking, among 
the latter, those that corrospond to the most serious maladies, for example 
the augmentation of the expiratory sound", tho signs derived from 
the modifications by jierversion denote a still higher degree of these same 
diseases i they hold, therefore, the first place among the morbid sounds, 
as well as signs of the degree, as of the nature of the organic alterations. 

* EmphyKma of tho longs 1 first sti^ of plithlaia. 
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Of the modificationa by perversion, tliose that affuct the quaiitif of the 
sounds belong especially to expiration ; those that affect the soft, free, 
continuous character, and the dry or humid clmracter, are more frequent, 
more marked, and more constant in inspiration. 

The modificatioQs by diminution of inspiration arc usually in the 
same subject, and the same disease, proportional to those of expiration. 

Those of increase are never proportional in the two periods, except 
in supplemental respiration. 

The modifications by per^'eraion are scarcely ever proportional. 

Alterations by diminution and cessation, common to the two periods 
of respiration, always appear first, and advance more rapidly in inspiration 
than in expii-ation ; in the return to the normal state, the expiratory on 
the contraiy precedes the inspiratory murmur*. When both sounds 
have at the same time suffered modifications by increase or diminution, 
tlie modification by increase is always carried further in expiration than 
in inspiration'!' ; that by diminution on the contrary, is carried farther 
in inspiration than in expiration J, 

Inspiration, as we have already said, precedes expiration in the modi- 
fications by diminution ; on the other hand, in the modifications by 
increase, expiration pi-ecedcs inspiration§. 

Expiration may continue almost unaffected, while extreme diminution 
takes place in inspiration ||, and this in like manner remain unchanged 
while expiration has undergone considerable increase IT. 

In another respect also, we may have inspiration and expiration in 
Opposition : when the alteration in the fli'st is chiefly a diminution of its 
duration, the alteration in the other is chicfiy an increase of the some 
character i we observe this in emphysema and the first stage of phthisis. 

In conclution, the inspiratory and expiratory murmurs, considered 
separately, present, in their modifications, most important means of 
diagnosis, signs of precise physical value, regulated by laws nearly con- 
stant and easily appreciated. The signs furnished by inspiration belong 
in general more to diagnostics already known. Those that expiration 
famishes, on the other hand, belong rather to affections the diagnosis of 
which has been hitherto very difficult*" ; or to circumstances more or less 
obscure belonging to diseases in other respects easily recognised ; their 
application applies particularly to the differential diagnosis of different 
ofiectione. 

Wb obaerro the«« facts piMnly in pleuritic etfusion vvliich forms onder our own 
cyn; which becomeB so abundant that the bronchial character ccaiea to ba audible, 
■lid which 19 afterwards gradually reaolvcd. 

■f For example, flupplementary respiratioii. 

J For eiainplc, chronic congestions, pleuriuy, im. 

9 Snpplementary roapiratlon, first stage of phllilsis. 

I In cerum ciwes of pleurisy, of pneumonia, of clironic congesdong of the lunga. 

^ In certain coses of empliysemft, au J of Uie first stage of plitbliis. 

" First stage or^iUaie. 
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BELATIONS, PHTSIOLOCrCAI, AND MORBID, BETWEEN THE HESPIRATORT 
MCKMUKS AND MOVEMENTS. 

I liave made researches, eome physiologica], others clinical, others 
manometric, with a view of determining : 1" the relations physiological 
and morbid that exist between the respiratory murmurs and movementa ; 
2° the degree of suction force, and of pressure expended in tlie accom- 
plishment of inspiration, of expiration, and of each of the respiratory 
acts that depend on them ; 3° for the purpose of investigating some of 
the conditions of production of the vibratory motions of the chest. These 
researches are very far from explaining eveiy thing connected with each 
of these questions : my object was only to throw light upon some points ; 
and among the results obtained I shall select those that have been most 
invariable. Some ai-e applicable to semeiology, others to the mechanism 
of production of the physiological and morbid sounds of the respiratory 
apparatus. 

1st. Fhytioloffieal experimetiU, 

December 13th, 1836, I made, with M. Pioiry, some experiments od 
living animals, in reference to the operation for empyema, with which at 
that time the Academy was very much occupied. We availed ourselves 
of this opportunity to examine the locomotive movements executed by 
the lungs during inspiration and expiration. 

A strong vigorous rabbit of moderate size was fixed upon its back ; on 
incision made down the centre of the sternum, and the skin of the tho- 
racic regions rapidly dissected and thrown aside. The ]>ectoral muscles 
being raised, so that the walls of the chest were now formed by the ribs 
and intercostal muscles alone, wc could see what passed in tlie chest : a 
white body successively ascended and descended, as if by a movement of 
expansion and contraction : it wna the lung ; we endeavoured carefully 
to analyse its motions. 

The respii-ation of the animal was calm j it did not appear to be affected 
by the operation. 

Intpiralum. — During inspiration the walls of the chest receded from 
their central axis ; the thoracic cavity was enlarged in every direction ; 
and at the same instant, as if under the same dilating influence, the entire 
mass of the lung underwunt a general movement of expansion ; its tissue 
became turgid, the border of its base, and its anterior edge swelled up 
and executed an actual locomotive movement. During this locomotion, 
the surface of the lung ruhlted against the pleura, and the border of the 
base of the organ was transferred at least ^ an inch (in ordinary respira- 
tion) beyond the point wliere it stood at llie commencement of inspiration. 
' Tiio movement produced by this expansion was-brief, rapid, very 
ivguhr, but successive, notwithstanding its rapidity : it was particularly 
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easy and free from effm-t; it was always the Bame, at most only roriecl 
liy the degree of expansion. 

The gliding or friction of the two serous surfaces upon each other 
produced no sound ; wc satisfied ouriselves of thia by auscultation. 

It seemed to us, in this experiment, that the lung followed (but fol- 
lowed at once, without any interval) the expan^on of the walls of the 
chest, and the retreat of the abdominal organs, rather than that il had 
the power of determining by its own expansion this recession of tlie 
thoracic walls from their central axis. These two movements were 
simultaneous, and as if produced at once by the same cause. 

Ej^rcUion. — The movement of retreat, that is, esplration, succeeded 
without any obvious interval the morement of expansion. We saw Ihe 
lung sink in, lose its turgescence, and return upon itself with an 
elasticity which was free, smooth, rapid, regular and successive, without 
any jerking. We saw it retiu'n to tlie point from which it had set out 
at the commencement of inspiration, by a movement resulting from its 
sinking in, and a locomotion in the opposite direction to the former. 
There was again friction between the surface of the lung and the costal 
pleura, during this period, but friction without noise as before. 

We relocated the experiment on another rabbit, having reduced the 
thoracic walls to the smallest possible thickness, in order to render ihem 
still more transparent. It was in this case even more easy to analyse the 
the alternate movements of expansion and contraction of the lungs. The 
phenomena were the same ; except that an opening having been maile 
into the chest on one side, and the animal being almost in a state of 
asphyxia, the dilatation of the chest and of the lungs was greater, and 
the expansive locomotion of the border of the base was at least an inch 
instead of half an inch. Notwithstanding this greater expansion, this 
inore extended friction between the two serous surfaces, auscultation still 
gave only a negative result. 

Thus, r, expansion with locomotion of the lung during inspiration, 
Q<mtraction with locomotion of it during expiration ; 2°, a direct ratio 
i»tween the degree of this locomotion and the degree of difficulty of 
breathing ; 3°, a direct ratio between the extent of the thoracic move- 
ments, and the extent of pulmonary locomotion j 4", in all cases, noiseless 
gliding of the two serous surfaces upon each other in the normal state. 
3!lie duration and intensity of the respiratory murmurs, increase directly 
W the frequency and the difficulty of respiration. It appears already, as 
ft consequence of these facts, that there is a direct ratio between the 
intensity and duration of the respiratory murmurs, and the extent oi the 
pabnonary or thoracic movements. 

2nd. Clinical eteperimentt. 

In fact, if we take a number of healthy persons, well formed, and with 
well developed chests, and make them respire sometimes more, sometimes 
less forcibly, we observe in general that the intcnaity imi iuTO.\.TOi\ «f the 
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respiratory murmura correapontl to the extent and frequency of the 
thoracic movements. Now, aa we have just demonstrated, that the latter 
are always directly proportional to the extent of pulmonary locomotion, 
we may infer that in man, as in animals, the degree of expansion and 
locomotion of the lungs may be very well estimated from the different 
degrees of intensity and duration of the respiratory marmurs. Indeed, 
patholt^cal anatomy and symptomatology teach ns that diminution of 
tlie respiratory murmurs corresponds to organic alterations of such a 
nature", that the lung no longer yields so easily to the expansion pro- 
duced by the penetration of air into its cells. In supplementary or 
exaggerated respiration, the intensity and duration of the murmurs are 
increased ; now, this supplementary respiration which we produced in 
the animal that served for our second experiment, corresponds, as we 
have seen, to an exaggeration of the pulmonary and thoracic movements. 
In general, we may say, that there exists between these three facta — 1°, the 
intensity and duration of tlie respiratory murmurs ; 2", the frequency 
and extent of the thoracic movements ; 3°, the degree of the expansive 
and locomotive force of the lung — so intimate a connexion, that the 
derangements of one, necessarily re-act on the others, and hence, that we 
may, from those derangements that can be seen or heard, appreciate those 
that cannot be directly observed during the patient's life. Hence it is, 
that the thousand varieties that constitute the morbid sounds of respira- 
tion, and the modifications produced in the thoracic movements, can guide 
us to a knowledge of the smallest organic alterations that occur in the 
lung. 

But the connexion between these three facts is far from being so 
general and so absolute in pathology as in physiology. It is true we 
usually find the three diminish togetherf, or increase together^, and 
this in the same proportion ; but sometimes they cease to correspond, 
they separate from each other, are decomposed and combined in various 
ways. 

Thus with great diminution of the expansion of the lung, and of the 
duration and intensity of the normal murmurs, we sometimes have the 
thoracic movements exaggerated and as it were convulsive ; for example : 
in all cases where there is a mechanical obstacle to the penetration of air 

• Such are most of the organic diaeaaes of the pleura, lungs, brouobi, trachea and 
larjni. For example, in casm of contraction of the larjzii, or of the traohaa, or in 
cases of congestion of tha lunjf, we can very well judge of (he degree of laryngeal 
Bonlraclion or of puhnonary congeslioo, from the degrea of diminution of the rea- 
[riralory sounds. This mean* of investigation someliaies fumislies precioufl data for 
pTDgnosia and for treatment. 

t In pleurisy with elfurioii, In pneumothorax, in ciues of very old anJ very thick 
laUe membranes surrounding a luag, in acute or chronic hepatization of a great part 
of the mass of one Inog, in tabercnlization of the eummits of those organs, be. tho 
intensity and duration of the inajrfratDry and sometimeB of the eipiratory murmurs are 
iDuch diminished, as ncll as the thoracic movemBols and the cxpuuuen of the lung. 

t Fw example, oiaseorated reapiration. 
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into the bronchial ayatem, whether fi-om tJiickening of the raucous mem- 
brane ox from any other cause ; for exomple : in certain nervous affec- 
tions of tlie respiratory organs (ncrvoiia astlinm)t in which, notwith- 
standing tho eonvulaivG efforts made by the patient, the air appears not 
to reach the air cells at nil ; in such cases, in fact, the respiratory mur- 
murs are either iio longer audible or are very feeble indeed. 

Thus it ia that the thoracic and pulmonary movements bnving 
diminished, the two respiratory murmurs, instead of diminishing also, 
according to the general law, separate from each other, in such a way 
that one only ia diminighed, and the other on the contrary is increased. 
This is what we see in phthisis pulmonalia and in emphysema, where the 
inspiratory murmur is diminished and the expiratory increased. Thus 
it is that, in numerous coses, tlie thoracic movements like the sounds are 
decomposed; that the inspiratory movement is diminished and the expi- 
ratory increased. Such is the case in pulmonary emphysema. I have 
already said tlmt in patients aSected with emphysema in an intense 
degree, we can easily determine, with the aid of a watch, that the dura- 
tion of the inspiratory movement ia to that of the expiratory as 1 to 4 or 5. 

Thus it is that in the first stageof phthisis pulmonalls.&c. we tind dimi- 
nution of the pulmonary expansion and of the inspiratory murmurs, 
coinciding with diminution of the partial movements of the chest ; the 
movements of the whole continuing nearly unchanged. The whole 
thoracic cage continues to rise aud fall aa one entire piece, but the move- 
ments by which the ribs are approximated and separated have become 
much less marked. 

In the midst of these apparent deviations from the general principle 
that connects and governs the three facta 1°, the extent and force of 
the thoracic movements, 2", the locomotive expansion of the lung, 
3", the duration and intensity of the respiratory murmura, we can atill 
discover between these irregularities and the anatomical fact on which 
they depend, relations that bring them more or lesa under our principle ; 
thus; 1°, in pulmonaiy* emphysema and the first stage of tuberculization 
of the lungs, we see the two jeriods of the respiratory murmurs, aa well 
SB the two periods of the thoracic movements, undergo aiterationa in 
opposite directions, so that one of the periods is increased and the other 
diminished ; but there is this correapondence between the murmurs and 
the movements, that the aiterationa in each are the same i inspiration is 
diminished and expiration increased. The same changea take place in 
the pulmonary movements : in fact if we open the chests of broken- 
winded horses we see the movement of contraction or the retreat of their 
lungs much more slow and more prolonged than the movement of dilata- 
tion, which has become extremely feeble. 3°. The perfect harmony 
between these three circiunstances, motions of the chest, motions of the 
Innga, duration and intensity of the respiratory murmurs, does not exist, 
and in fact cannot exist, except when the ulteratioo that UulB tat^n ijlace 
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in tlie lung ia of such n nature as to act upon the tliree facts in tlie same 
manner and iieiirlyto the some extents thus, in considerable pleuritic 
effusion, in pueumo-thorox, in hejiatizalion of the entire mass of a lung, 
the wallfi of tlie chest ri'sisted I'rom within by the effiiscd liquid or air, 
or bythe solid biwly into which tlie lung is converted, cannot easily move 
and scarcely present any trace of their partial niotiona ; tlie air no longer 
penetrating into tJic pidmonary tissue, the motions and sounds of the 
lung are no longer produced or are produced but imperfectly. 3°. If on 
the other hand, the thoracic movementa continue or are exaggeratfid, not- 
witliatanding the diminution of the murmurs and apparently of the 
motions of the lung, it is that the cause which determines these 
disonlera is of a nature to act on the one and not on the others ; such as 
thickening of the bronchial mucous membrane, any kind of narrowing 
of the air tubes, that prevents or impedes the passage of the air, and 
consequently the murmurB and movements of the lungs, without 
obstructmg the movements of the cheat. Thus, by keeping in view all 
the elements of the question, we may usually ascend from the effect to 
the cause ; and so this accidental disagreement between two phenomena 
usually connected together by similar characters, (the intensity and dura- 
tion of the respiratory sounds, the force and the extent of the thoracic 
movements) instead of the confusion it at first seems to produce, is on 
the contrary calculated to afford us aid in the analysis and accurate 
appreciation of the facts. If we -would always take pains to examine 
attentively the different questions involved in a diagnosis, and determine 
the relations of the facts with each other, we should certainly meet with 
much fewer cases that we could not master. 4°. Tlie movements of the 
whole chest resisting longer than the partial movements a common 
obstacle, if the first continue and that the second have ceased or at 
least greatly diminished, we will have reason to think that the physical 
cause that determines this alteration is less than if the movements of 
the entire and the partial movements hod both ceased. In fact, in the 
latter case, we have to do with a very abundant effusion of air or liquid 
in the pleura, or a very thick fibro-cartilaginoue false membrane, which 
binds down the lung in its whole extent ; in the first case on the con- 
trary, we have the same affections, but in a less severe degree, or per- 
hajM moderate emphysema, or tuberculization of the top of the lungs. 

We may distinguish in the movements of the chest as in the respi- 
ratory mm-murs, the intensity or the force, the duration or the extent. 
The movements, like the murmurs, may be altered in these two qualities 
at the same time, or in one alone, or in each in a different way. In 
pneumothorax, the motions of one side are diminished, of the othec 
almost abolished, in the twofold I'elation of force and of extent. In 
pneumonia of an entire lung, in recent pleurisy with moderate effusion, 
they are diminished in extent only, and sometimes increased in intensity. 
In emphysema of the lungs, the movement of expiration is greatly iucreos- 
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eil ill duration and tliminished in intensity. Tlie partial movements aiti 
sometimes greatly diminished, whilst the movements of the wLole remain 
unchanged or still more frequently are augmented. This occurs when- 
ever adhesions between the lung and pleura, a moderate ctliision, tuber- 
cular or other indurations of the tops of the lungs, produce considerable 
dyapnea, at the same time that they present but a slight physical obtstacte 
to the tlioracic movements. 

It is very rare to find the movements of the wliola clicst ecftse entirely 
under the influence of an affection of the pleura, and I do not thinh that 
any affection of the lungs is capable oC producing this effect. In a 
patient in the ward St. Louis, (hospital de la Charitc,) in whom we found 
a dilatation of nearly 2 inches of the right side of the chest, produced by 
an abundant pleuritic effusion, the motions of the entire of this side of the 
chest were still very obvious, aad yet this was one of the moat consider- 
able dilatations that bus been met with; there was scarcely any trace of tlie 
partial movements- 

The alterations of the duration and intensity of the respiratory mur- 
mura, are the only ones tliat arc connected with the alterations of the 
thoracic movements by any very evident relation i besides ! should 
remark that it is only when they Lave attained a aomewhat elevated 
degree and when the eonditiooa of tbetr production are constant, that 
these alterations and the alterations of the thoracic movements are con- 
nected together by rather intimate relations. Apart from these two con- 
ditions, mere nervous influence ia sufficient totiisturb the thoracic move- 
ments, without any sensible modifications being produced in the murmurs, 
or without these modifications, if they exist, corresponding to any organic 
alteration in the lungs. But, in this case, the modifications suffered by 
the thoracic movements, affect the rhythm rather than the duration and 
force of these movements. Besides, it seldom happens that the morbid 
relations, which we have pointed out between the respiratory murmurs 
and movements, are so closely simulated by mere nervous disturbance, 
that there is any danger of mistaking them. This mistake is the more 
diflicult, as the nervous influence can only modify tlie respiratory mur- 
murs in their rhythm, their duration and their intensity, whereas the 
majority of alterations of the pleura, and of the liiugs, produce other alte- 
rations in them by which they can be recognized. 

In immediate auscultation, the ear applied to the chest, feels the tho- 
racic movements at the same time that it hears the thoracic sounds. 
Sometimea too, if we are not careful, it happens that these two sensationa 
are confounded into a single one, that we appreciate only the movements, 
(more particularly when the sounds are diminished), that we refer this 
aensation produced by touch to the auditory sensation which usually 
occupies us, and that we call that sound which ia only motion. I have 
often seen persons tolerably practised in auscultation confound thus, in 
ft moment of inattention, these two tilings together, and aflirm that the 
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reapiratoiy murmura were unchanged, while, in reality, tUcy were greatly 
diminialiciL 

3rd. Manonulrie expei-inuntt. 

A favourable opportunity occurred lately for making manometric expe- 
riments on respiration. I had pcri'ormed tracheotomy on a young girl in 
M. Andral'fl wards, who had had i'or more tlian 4 years a very severe affec- 
tion of the larynx'. At the time I operated, the patient'8 voice was quite 
extinct, she was reduced to a state of complete marasmus, and asphyxia 
was impending. M. Andral had the kindness to leave the management 
of the case to me. Under the influence of the local t and genera! 
treatment which I adopted, she gradually regained flesh, her general 
health became very good, and her voice and respiration returned nearly 
to their natural stale. At this time she still wore the canula; I had 
taken the precaution of leaving it in its place, plugging it up at the same 
time with linen, in order that respiration should go on entirely through 
the larynx J. Things wei-e in this state about a year when I com- 
menced some manometric experiments on the patient. 

The nature of the manometer of M. Cagniard Latour is well known. 
This able experimenter lias contrived two inatruments. One consists 
of a column of mercury, intended to measure strong pressures : it is 
composed of a bent glass tube, the two branches of which are paralleL 
Both branches are left open, and the mercury introduced into the tube 
being exposed in each to the same atmospheric pressure, stands at the 
same height in both. One'of these branches being adapted to the open- 
ing in the ti-achca, the column of mercury it contains ascends during 
inspiration, on account of the vacuum that is produced there ; and 
descends during expiration, on account of the pressure that takes place: 
and as the tube ia graduated, we measure in this way the degree of force 
of inspiration and of expiration. The other manometer is a column of 
water, and eonsiste of n tube of large diameter rounded at one extremity, 
open at the other, and about half filled with distilled water. A capillary 
tube is plunged into the water contained in the large tube ; the water 
reaches the same level in both, but ascends a little liigher in the smaller, 
on account of its capillary form ; a small column of water is thus consti- 
tuted, which rises or falls according as inspiration or expiration acts on 
the smaller tube, which is adapted to the opening of the trachea. A gra- 

* This appeared to be (euch was also (lie opinion a( M. AuJral) n chronic iaduratioa 
of the submucous cellular tissue of the larjai. Wu ascertniaeil, by cathcteriam, a very 
consi derail] e contraction of lliis I'anal. 

t The local treatment consisted chiefly in inJoetionB of a cauatio liquid, which waa 
thrown directl; into the laryni, lliroueli the flatuloua opening in the trachea, hj mean* 
of B Bmall glaai ipparatua nude for the purpoac. 

X Since theie eiperlmcUs were made, the canula has been removed, and Uie Gatoloua 
opening of the trachea obliterated. Although it had existed more than two jeara, sim- 
ple antUTB of Uic pared edgca of the fistula Bullictd to clone it perfectly. I cshlbited 
tJdg patient to the Academy of Medicine t>efoTe oud after the obliteration. 



MORBIB SONOROUS PBESOMINA OF RE8P1KAT10S. 75 

duated scale on the tube, as in the former case, enables one to appreciate 
the different degreea of pressure to which the small column of water ia 
subjected. 

This instrument, though very ingenious, would not answer for the 
object I had in view ; accordingly it was necessary to modify it. The 
patient coidd not inhale eaougb of air for an iDspiration in either of the 
above manometers ; consequently this could not be eSected in the normal 
conditions, and tlie result must necessarily be erroneous. This instru- 
ment, at most, could only serve to measure the pressure of expiration, 
tlie patient inspiring by the mouth and expiring by the tube. Tliese 
inconveniences were avoided by placing on the tube by which the mano- 
meter communicates with tho trachea, a large reservoir of eii, from 
wliich the patient cotild draw air for several inspirations. This reservoir 
was a large glass globe, with several tubular openings, which enabled us 
during the experiment to renew the air vitiated by the respiration of the 
patient. By making the manometer very long, I have been able in 
general to do without the mercurial instrument. 1 received much assist- 
ance in these experiments from one of my friends, an able man, M. 
Gavaret, educated at the Polytechnic School. Some other manometrio 
experiments, of which I will make little use here, were made with M. 
Cagniard Latour, who has given an abstract of them in the Journal of 
the Institute." It would be much too long to go into a detail of all 
the observations I made on this subject ; I will confine myself here to an 
account of the results verified by the members of the Academy who 
were appointed to witness my experiments. I have described the appa- 
ratus I used, in order that others may repeat or follow up these mano- 
metric researches. I should observe that they require great care, for 
slight differences in the mode of proceeding may vary tbe results. We 
must take core that all the joints of the apparatus are hermetically closed ; 
we must be sure that the air docs not escape at the point of junction of 
the tube with the trachea. The presence of the canula does not sensibly 
change the results, however it is better to omit it ; the best mode is to use 
an OBSophagean catheter, as a tube of conmiunication between the patient 
and the apparatus, the expanded end resting on the neck and receiving 
into it the fistulous opening. When we wish to compare together the 
results of some experiments, it is important that the patient observe 
exactly tbe same conditions in the diffi-rent cases we compare. We 
ought in the results to take into account, 1°, the influence of Ihe capil- 
lary form of tbe manometric tube ; 2°, the influence of gravity on tho 
degree of depression of the column of water, suspended for an instant 
above its level by the force of inspiration, then abandoned to itself and 
pushed down by the expiration that succeeds ; the capillary influence 
varies with the diameter of the small tube ; with respect to the influence 
of gravity, when the manometric column has been raised by inB^' 

• Journal de llnsliCut, Decomlire 1837, no, 832, et Jm^lw VBaa,to. MS. 
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ration 20 centimeters above its lerel, it falls by tbe mere influence of 
gravity one centimeter below tbia level. So that this Infiueiice is nearly 
one in 20, or J in 10. 

Ist. When the patient breathed by the mouth and nose at the same 
time na by tlie manometric tube, the influence of pressure on the mano- 
metric column diminished, though it remained proportional to the 
stronger influence that was exerted when the patient breathed by the 
apparatus alone. The result here is quite simple, as in the one case the 
respiratory power was concentrated on the atmosphere of the apparatus, 
and that in the other, a part of this power was lost on the exterior 
atmosphere. 

2nd. If we made the patient breatlie so as to give the respiratory 
sounds the buccal, pharyngeal, nasal character, the manometric results 
remained the same as in ordinary respiration ; from which we may infer 
that no greater expenditure of force is required for the production of 
this kind of respiration. 

3rd, With the water manometer modified in the manner I have 
described, the mean force of suction in inspiration was 1 centimeters, 
and that of pressure in expiration was 5 centimeters. We see from this 
that the ratio between inspiration and expiration, considered as moving 
forces, is not the same as between inspiration and expiration considered 
as sounds ; and that in expiration particularly, there is less sound pro- 
duced than force expended, in comparison with inspiration: on the one 
hand, the ratio of 10 : 2; on the other, of 10 ; 5. This difference may 
depend on the different mechanism of production of inspiration and 
expiration, or perhaps on the number of expiration being too small in our 
approximative value of tlie ratio between the inspiratory and expiratory 
murmurs ; but as an aladulely accurate value of this ratio is of little 
importance in practice and as besides it would be probably very 
difficult to obtain, I pass it by. It is enough that clinical and anatomico- 
pathological facts agree in the ratio of 10 to 2 for the inspiratory and 
expiratory murmors, to make it more advantageous to adhere to it iu 
practice. 

4th. a. In sighing, the manometric influence of inspiration increased a 
centimeter, that of expiration remaining the same. 

J>. In speaking in a low tone, the pressure was the same as in ordinary 
respiration. In proportion as the voice rose in intensity, the depression 
of the column of liquid increased. It was eight centimeters below its 
level in the ordinary high voice, and 22 in a loud shout. 

c. The pressure was a little stronger in continuous, than in broken 
speech. 

d. It was much stronger, other things being the same, in the acute 
than in the grave tones. 

tf. In ordinary speaking, the pressui'C on the manometric column was 
trom 14 to 16 centimeters. 
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/. In efforts, as at stool, the column fell bo much as fiC centimeters. 

g. In sneezing, the pressure waa much greater still, and represented 
the maximum of power of the expiratoiy forces, 

I. In ordinary cough, the pressure waa 40 centimeters ; in more violent 
cougliing, the pressure was as much as 55 to 60 centimeters. 

Several conaequenceB follow from these resulta : — 1°, the force expend- 
ed in the expiratory acts is much greater than that expended in the 
inspiratory*; 2°, the expiratory acts exliibit numerous differences in 
this respect ; and if the fatigue the jiatient suffers from them is proiwr- 
tioned, as we have a right to think it ia, to the quantity of force expend- 
ed, we may conclude that speaking in it low voice is not more fati- 
guing to him tlian ordinary respiration ; lliat the fatigue inereases in 
speaking in the direct ratio of the intensity, in the direct ratio of the con- 
tinuity, and in the direct ratio of the acuteness of the tone of the voice. 
3°. All the expiratory acts which are produced with a convulsive char- 
acter, as efforts, coughing, sneezing, pi"oduce an expenditure of f'orec, and 
consequently a degree of fatigue, much moK considerable than those that 
have not thia character. Sneezing, which ia the type of the convulsive 
character, is of all the expiratory acts that which requires the greatest 
expenditure of force. Every one has experienced in himaelf these dif- 
ferent modes and different de.gi-ees of expiration ; now, if we reeal the 
sensation felt in each, we will find our impressions correspond exactly 
with the manometric results I have detailed. In general, indeed, our 
impressions are accurate, hut they cannot receive the stamp of truth, unless 
they have the sanction of observation or direct experiment, 4". We 
have a mode of making the patient inspire or expire moi-e or lens 
strongly, when this is requisite for some auscultatory result, by making 
him perform some one of these inspiratoiy or expiratory acts which we 
have been just conaidering. 5". In pathology, as in physiology, there is 
greater expenditure of force in the production of acute than of grave 
tones ; we know that the whistling and sibilant ronchi are produced par- 
ticularly when the diameter of the bronchial tubes is diminished by the 
tumefaction of their mucous membrane ; we know tliat laryngeal inspira- 
tion and expiration are more whistling in proportion as this portion of 
the respiratoiy passages is more contracted; we know also that in these 
diseases the patients' respiration is effected with greater effort: and tliat 
the anormal sounds of the heart assume more and more of tlie aeutc tone, 
(bruit de scic, de sililus musical,) as the contraction of the orifices ia 
greater. We may also lay down as a general principle, that the anormal 
sounds indicate a more serious prognosis, in proportion as they present a 
higher degree of the acute tone ; there are exceptions, however, to this 
rule, 6". It appears, from the account of our experiments, that in the 
different respiratory acts, the limgs, the trachea, and the larynx support 
B much greater degree of pressure than ia generally supposed, inasmi 

* It is obvious that I |iut out of fiew hero urdioary LnHpiroiUotv ttbd ex^lii 
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as this pressure has exceeded, in some cases, the ordinary pressure upon 
them, by nearly the weight of the atmosphere. Yet the patient did not 
suffer any inconvenience, not even fatigue, because our experimenta 
were continued but a short time on each occasion. If we compare these 
results with those furnished by clinical observation, the consequence that 
presents itself is, that the respiratory organs, such as the lungs, the tra- 
chea, and the larynx, can bear with impunity very strong pressure when 
it is but momentary ; that it requires an enormous pressure to rupture 
any of them ; whereas a much slighter, but continuous and prolonged 
pressure, may soon produce mischievous efficts, if it exceed a little the 
normal limit. Such is pulmonary emphysema, which cannot he produced 
instantaneously by the greatest efforts made by workmen who raise 
heavy weights", and which comes on gradually from repeated attacks 
of bronchitis^. ^°■ I think with M. Cagaiard Latourlf that the fatigue felt 
by players on reed instrimienta is partly owing to this, that the pressure 
they support during their efforts of insufflation, falls not only on the 
lungs, the trachea, and the larynx, which are organised to sustain con- 
dderable pressure, but also on organs, such as the walls of the mouth, 
&c. which are neither habituated nor destined to support it. 8°. The 
great pressure, which the trachea and the larynx are capable of sustain- 
ing, is favourable to the opinion that assimilates the voice to the sound 
of a reed instrument rather than to that of a flute. M. Magendie, to 
whom these results were submitted, has made use of them in support of 
his theory^. M. Cagaiard Latour has taken some pains to develope this 
idea and has communicated liis views to the Philomathic Societyl]. 

5th. In general, there is a correspondence between the expiration and 
the inspiration that preceded it, as well as between the expiration and the 
following inspiration : if one has been produced above the normal limit, 
the other feels its influence. It is only by an effort that we can produce 
a nonnal expiration immediately after a very strong inspiration, and vice 
versa. TiiiB principle holds at once in the murmurs, the thoracic move- 
ments, and the manometrie results. Hence it is, that panting, however 
accidental it may be, cannot cease abruptly ; the respiration must go 
through successive, and more or less rapid periods of decrease. So, 
when we make a patient take a deep inspiration which augments the 
murmur, we are sure (unless the patient hold his breath) to find the suc- 
ceeding expiratory murmur increased. 

• Traamatio eraphyseuiR of the lungs is only prodaced, la general, by very violent 
pressure, aa a bton or tlie shaft of a waggon, a heary body striking the ^dcs, violent 
inaufflalioD oF olr into the cheat, Sic. 

t I ilo not mean la deny that, In these cases, a predisposition to the devolopemeDt 
of pulmoDary ctuphyscma exists, but the occasional cause is still nhat I liare pmnted 
out ; at least every thing leads us to think so. 

; L'tustltutu, G annec, Janvier, 1838, no. 223. 

^ ConimuDieatioii made by M. Cagniitrd Lntour. 

)j Joarnal dv I'lnatitot, 6 onncc, Janvier, 1S38, no. 333. 



w. 



MORBID SONOROUS PHENOMENA OF RES I'l RATI ON. 



6th. If we observe the rhythm according to wliich tlie manometriu 
movements are produced, when reapirution is regular, we lind tliat tliese 
movements, like the murmurs with which they correspond, are nearly 
continuous, and not at all jerking in their formation^ There is a pause 
between the expiration and the inspiration, that is, between two completo 
respiratory movements ; but we eannot obaerve any very sensible inter- 
val between the inspiration and the expiration of the same respiratory 
movement. In certmn affections however, where inspiration is very 
diflicult, as in emphysema of the lungs, and some diseases of the larynx, 
a short pause occurs between tbe inspiration and the expiration of each 
respiratory movement. la tbe determination of this last result, and some 
others tliat I am about to state, I submitted to manometric experiments, 
persona affected with different diaeases of the respiratory apparatus. For 
tills purpose I adapted to tbe tube of the manometer a glasd funnel, 
which was placed over the openingSi of the mouth and nose of the 
patient. It was arranged so that no air could escape. I have in the same 
manner experimented upon healthy persons. It is from a comparison of 
these different results, tliat the general facts that precede and I'oUow here 
have been derived. 

7th. If the chest of a person submitted to manometric experiments, be 
strongly compressed, the column does not rise as high as usual in inspira- 
tion, but folia as usual in expiration. Hence we ore authorized to lay 
down this principle : that the obstruction of the functions of tlie parietes 
of the chest, produces a diminution of the foree of inspiration, without 
sensibly affecting the force of expiration. If, while an assistant observes 
the manometric movements, we auscultate the chest of the person 
experimented on, the result agreea entirely with what is observed in the 
manometer : the expiratory murmur continues normal, and the inspira- 
tory is diminished. Have we not indeed remarked, that in cases of 
considerable pleuritic effusion, of pneumothorax, of old false membranes 
embracing the lung, the inapii'atory murmur was much diminished, 
sometimes altogether extinct, while the expiratory murmur was little if 
at all affected j in these cases the obstruction of tbe function of the tho- 
racic walls is produced by tbe disease instead of by artificial compres- 
sion. It will be recollected that in our experiments with sponge (pages 
15 and 16) we arrived at this principle, that the respiratory murmurs are 
directly proportional to the number of vesicles pervious to air, and to 
the degree of expansion of those vesicles i that the murmur increases 
or diminishes, with the increase or diminution of these two conditions. 
Now, the results of the experiment I have just related lead to the 
same conclusion. These results furthermore favour the opinion that 
the lung is passive in inspiration and active in expiration". This 
difference between the mechanism of the two respiratory movements is 

* This aclJvB power, niorcovCT, maj JepenJ merely on llie eluaticily oE the walls 
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I one of tJie causes of the contiouance of the expiratory i 

I diseases that produce more or less diminution of the inspiratory. 

8th. In proportion as respiration assumca a more convulsive clia- 

1 racier, we find tlie manometric column rise higher and higher, during 

I inspiration, whilst during expiration it does not fall below its normal 

I limit. This fact is the reverse of the former. In this case the mus- 

I eolar power is pushed to its masimum of action, this power presides 

r inspiration peculiarly, and the latter is greatly augmented, both 

regards the movement and the murmur ; whibt the expiratory forces 

having scarcely suffered any chnnge, the murmur and the movement 

of espiralion are produced in their normal limits. In the preceding 

case, the inspiratory forces were restrained, the expiratory remaining 

' iinchanged j the inspiratory murmur and movement were diminislied, 

I the expiratory remained unaffected. 

9th. In cei-tain circumstances, however, where the inspiratory effort 
is convulsive, and where the air does not reach the air-cells at all, as 
in a high degree of emphysema, as in some aathmatic paroxysms, the 
murmurs and the manometric results may disagree ; then, indeed, the 
inspiratory murmur is much diminished, though the influence of inspi- 
ration on the manometric column is much increased. Tlus fact may 
be presented in the following form : the less deeply the air passes into 
the bronchial system, the more the manometric influence of inspiration 
l:is increased, and the more the inspiratory murmur is diminished. The 
I xeason is obvious. Except in this, and analogous cases, there is on the 
I contrary, as we shall hereafter see, a direct correspondence between 
I the murmurs, the thoracic movements and the manometric results. 

If our experiments be made on a patient affected with considerable 
|-£ontraction of the larynx, or if indeed we observe what occurs when 
t person in health breathes through a very small opening of the mouth 
)r nostrils, we recognize the preceding fact under a different form, 
land we arrive at the following principle: the manometric influence 
I of expiration coutinuing nearly the same, that of inspiration increases 
■ in the inverse ratio of the diameter of the respiratory passages. This 
influence is very much increased if these passages are gi-eatly con- 
tracted. The tlioracic movements follow the same law. 

Asphyxia may be produced: 1°. by an obstacle to the movements 
of the walls of the chest, tlic respiratory passages remaining free ; 
2°. by an obstacle to the passage of air into the pulmonary cells, the 
thoracic movements being unobstructed and becoming convulsive : 
now, the results are reversed in these cases ; in the one the inspiratory 
L aiurmur is diminished, the normal ratio between the murmur, the 
■ 'thoracic movement, and tlic manometric influence of inspiration being 
maintained — in the other, the inspiratory muiinur is increased, this 
ratio being destroyed. There is then no general principle tliat expresses 
the state of the respiratory murmurs, of the movements, and their 
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tharaeters in aspliyxia in general ; to find the law that governs these 
relations, it is necessary to decompose this morbid state into the dif- 
ferent fonna in which it may present itself. 

10th. If we try to ascertain by the manometer the greatest efforts 
which the inspiratory and expiratory forces are capable of in a state 
of health, and if we exaggerate the two movements separately, we find 
that the expiratory forces are more jjowerful than those of inspiration ; 
if we exaggerate the two movements at tlie same time, we find that 
both arc nearly equal ; their simultaneous increase is at least three 
times their ordinary value. It is easy to see what a quantity of 
respiratory force is in reserve for cases where it is required. It is 
easy to see that some patients may habitually make a veiy considerable 
expenditure of this force without being sensible of it". 

11th. There is a direct ratio between the force and extent of the 
thoracic movements in inspiration and expiration, and the degree to 
which the manometric column rises or falls. The degree of velocity 
with which these movements are produced also exercises a gi-eat 
influence on the manometric results : this influence is very feeble if 
these movements are slow ; it is considerable if they are rapid. The 
force and velocity of the manometric movements are two distinct 
tiling, each influenced by the force and velocity of the thoracic 
movements. 

1 2th. The intensity of the respiratory murmurs is directly proportional 
to the force of the thoracic movements; their duration, to their slow- 
ness combined with their force. It is well to know this fact; il 
indicates the best conditions of respiration, for obtaining the greatest 
possible intensity of the normal or morbid mui-mura. 

13th. Lastly, we may establish as a general principlet, that there 
is a direct ratio between the murmurs, the thoracic movements, and 
the manometiic results. Whether we artificially produce morbid con- 
ditions in the murmurs and movements, or analyse those conditiona 
in patients that present them, the results observed correspond with 
the preceding principle, 

14th. It results from the experiments of M. Cagniard Latour, and 
from my own, that grave-toned sounds produce the most ex- 
tensive vibrations. 

* Sneh U the case with some persnns who haTehadfor atong liiuc an effuMt 
the pleura, and who tell us ihey breathe nalurally, tliough wc find their respiriitioi 
and 40. 

f Except, inilcer], in tlie eircumslaacca alrcarly mcntioneil. 
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ARTICLE Vn. 



MORBID CHARACTERS OF THE VOICE AKD OF THE COUGH. 

The morbid characters of the voice and cough have been inves- 

I tigated vith great care by Laennec and the writers that followed him ; 

periiaps, however, the following propositions will be found to contain 

le new facts or some corrections of practical importance. Aa 1 

tnust return to this subject in treating of the diagnosis of the first 

I stage of phthisiB, (see part 2ad, chap. v. art. 2 ; chap. vii. art. 1) I will 

; only notice here a very small number of the facts connected with it. 

At page '25, no. 14, I pointed out the best mode of applying the 
I ear to the chest in the auscultation of the voice. It is very important 
to attend to the directions given there. 

1st. In some persons, those especially in whom the voice is grave and 
ttrong, and the chest somewhat emaciated, the natural resonance of the 
voice is so marked, that we might mistake it for bronchophony, some- 
times even for pectoriloquy j but, in such cases, the resonance is the 
same in all parts of the chest ; this circumstance is sufficient to prevent 
any mistake, for there is no morbid state in which the voice presents this 
general and uniform resonance. 

2nd. This marked resonance of the voice, which, aa I have said, is 
peculiar to some individuals, is foimd in almost all children ; broncho- 
phony and pectoriloquy in them deserve less confidence than at any other 
age i not so mucii perhaps on account of this source of error, against 
which we might guard in tlie way I have pointed out, as on account of 
the extreme difficulty of making them produce an uniform vocal sound, 
and of instituting an accurate comparison between the results obtained 
in different parts of the clieat. The absence of pectoriloquy and broncho- 
ptiony has in their case the same negative value ; but when they are 
present we must distrust them, unless their characters are very distinctly 
marked. 

3rd. From what I said (page 37) respecting the characters of the nor- 
mal resonance of the voice, it is plain tliat in general, to enable as to 
place much reliance on bronchophony at the top of the lung, especially 
in front, it must be very distinct, though not of a high degree ; but 
that whenever a marked difierence in this respect is found between 
the summits of the two lungs, it may be regarded as depending oa a 
morbid state. 

4th. Moreover, the bronchophony which depends on tulwrcular or 
other indurations of the tops of the lungs, and which is heard below the 
clavicles, is usually too intense to be confounded with the normal tbso- 
nance of the voice ; not onfrequently, there will be more danger of 
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confounding it witli pectoriloquy; more especially as Ihie, as we will 
show hereafter (chapter 3), mtiy be considered iia only a higher degree of 
bronchophony. It is well to be aware of thia I'act, that we may not 
hastily infer the existence of pectoriloquy, and mistake the first slagc of 
phthisis for the last. The absence of the local und general morbid 
charaetcra that coincide with the one, tlie presence of those that coincide 
with the other, and the practice of placing but a very limited confidence 
• in pectoriloquy, in these circumstances, unless it be quite distinct, are the 
best means of avoiding thia mistake. The authors of the Compendium 
de Medecine Pratique", have fully comprehended this cause of error. 

5th. There is not always an exact correspondence between the degree 
of bronchophony and the degree of tabercular infiltration of the top of 
the lung. Thia occurs in cases where a tolerably thick layer of healthy 
tissue intervenes between the ear and the indurated part. It is easy to 
see that In such circumstances, the vocal resonance must be less than 
when the tubercular induration is nearly complete in the entire mass of 
the top of the lung. As this is met with frequently, especially in tha 
early periods of phthisis, we must not be too ready to judge of the d<^ree 
of tubercular infiltration from the degree of bronchophony. There are 
certain comWnfttions of signs, which I will point out in speaking of the 
first stage of phthisis, that may enable us to recognise the real state of 

6th. M. Hirtz says in his thesis j*, "that a kind of pectoriloquy 
naturally exists at the junction of the clavicle with the sternum and in 
the interscapular space, and that eonseqnently we can draw no conclusion 
from its existence in these regions." This opinion cannot, I think, be 
admitted in a manner so unrestricted. In the first place, it is not true 
tliat in the normal state pectoriloquy is heard at tlie ste mo-clavicular 
articulation ; I have convinced myself of the contrary in many perfectly 
healthy persona ; with respect to the interscapular region, we find in it, in 
most persons, in a state of health, not pectoriloquy but bronchophony ; 
besides, this bronchophony exists in a circumacribed space round the 
root of the lungs, and not over the whole interscapular region. Unless 
we take it for doubtful pectoriloquy, we can scarcely mistake the nature 
of the vocal resonance in this place. Moreover, we seldom find cavities 
here, another reason that rendere the mistake less likely. Thus the pro- 
poflitioD of M. Hirtz will only apply to the sferuo-clavicular region ; but, 
instead of being general, it should be restricted to those cases in which 
pectoriloquy and the different signs that accompany it in phthisis, axe not 
sufficiently distinct to exclude doubt. 

7th. M. Hirtz has brought forward many strong arguments against the 
value, either positive or comparative, of ]»ecloriloquy as a sign of disease. 

* Compendium de Medecine Pratique, par MM. Montieret et Detaberge, vol 1, 
p. -ITS. 

t Theaa iuaut;uru1e, SirLi1?ibcjur|;, p. 37. 
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-My observations and the comparisons I have maJe between llie symptoms 
and the pathological changes, are quite in accordanee with his con- 
clusions. Most physicians accustomed to clinical researches are now of 
opinion that pectoriloquy, considered as a sign of cavities, is of far leas 
value than was supposed in the time of Laennec. The division of 
it made by him into perfect, imperfect, and doubtful, tends in itself 
to make ua doubt it« value. (13) 

8th. It is the same with respect to egophony; it is much less frequent, 
much less distinct than bronchophony, much less characteristic of 
pleuritic effusion, than Laennec suppoBed. It ts probable that, in his 
anxiety to find special signs of each disease, he concealed from him- 
self part of the doubt bis senses suggested ; for he himself admits as possi- 
ble a combination of bronchophony and egophony ; he adds that this 
combination presents several varieties, and that it produces a certain de- 
gree of obscurity in the appreciation of the phenomenon. Egophony ia 
completely simulated by the normal resonance of the voice in some per- 
sona ; but then the voice in them is naturally bleating or cgophonic- 
This prevents our falling into tlie error we might, if we were satisfied 
with appreciating the character of tlie voice in such persons by mediate 
or immediate auscultation alone. Old persons, and especially old women, 
have frequently this bleating voice ; we may be certain beforehand that 
we will hear egophony distinct enough, in examining the chests of such 
persons. Even when no such circumstance exists, there is sometimes an 
egophonic character in the vocal resonance, in cases where on examina- 
tion after death we find only hepatization of the lung without effusion. 
Lastly, egophony is wanting in a great many cases of pleuritic effiision, 
in the very conditions assigned by Laennec for its production. I pointed 
out at page 25, no. 14, one of the circumstances which may have led to 
mistakes as to the value of this sign. What Laennec has said on this 
Subject would lead us to think that the very rule he laid down for the 
liuBcultation of egophony, contributed very much to make him hear this 
character of voice in cases where his previous notions induced him to 
look for it. One whose senses were Wglily cultivated, and whcse 
mind was extremely accurate, expresses himself thus on the subject 
of egophony"; "in conclusion, I think, 1°. — that egophony has not, in 
the modification of voice it produces, any character that essentially and 
in all cases distinguishes it from hi-onchophony ; 2". — that it is only 
liy the aid of other symptoms that we can distinguish these two pheno- 
mena. I have many times fallen into this error of taking bronchophony 
for egophony ; on opening the body there was no effusion." The authors 
of the Compendium de Medecine Pratique adopt the opinion of Dance, 
and sayf : " We gladly range ourselves on the side of those observers who 
consider egophony a fallacious sign. We have remarked that the bleating 

* Dance, Diet, de Mod. en 35 vol. 3nd ed. t. 4, p. 415. 

f CoinpeniUum de Medecine Pratique, rol. I, p. 475, 
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voice seldom presents itself in a pure form, and that it is often simulated 
by the peculiar quality of the sound of the voice in some patients." 
■ M. Piorry" regards egophony " as a sign hard to meet, and still liarder to 
recognize." Thus the result of my observations is sustained by that of 
other physicians of great experience in clinical practice. There are 
others, contemporaries of Laennec, and whose names alone are an 
authority, who have come to entertain great doubts an to tho value 
attributed to egophony by the discoverer of auscultation. M. Andral is 
one of those. However, egophony exists, there cannot be a doubt of it i 
and, in certain cases, this character coincides with pleuritic effusion, and 
serves to characterize it. But we may establish as a general principle : 
that it cannot give a character of certainty to the diagnosis, unless it is 
confined to one side of the chest } is audible posteriorly ; does not coincide 
with a naturally bleating voice; is not subject, in its existence or its 
degrees, to the same variations that the patient can produce in his voice ; 
and suffers the same changes in its situation aa occur in the fluid accord- 
ing to the dlfierent positions the patient assumes. This hist character is 
the best we can avail ourselves of in order to distinguish bronchophony 
from egophony ; in fact the seat of bronchophony remains still the same 
in wliatever position the patient is placed. Lastly, egophony has no true 
value as a sign of pleuritic efiusion, udIcss it coincides with other pheno- 
mena, local or general, which in themselves warrant the opinion of the 
existence of effusion in the pleura. Sometimes we see pleuritic effusion 
originate and develope itself under our eyes ; we follow its progress from 
below upwards with the aid of auscultation and percussion. In this par- 
ticular cose, egophony though it should not combine all the conditions I 
have above enumerated, may still form an element in. the diagnosis ; but 
then it will rather aid than determine the judgment. Some wi'itersl 
think that one of the chief conditions of the admission of egophony, as a 
sign of pleuritic effusion, should be its existing exclusively in tho space 
comprised between the vertebrtd column and the inner edge of the 
scapula, round the inferior angle of this bone, and in a zone irom one to 
three fingers in breadth, extending in the direction of the ribs from the 
middle of the scapula to the nipple. I do not think we ought to restrict 
in this way the seat of egophony. Observations made with care, and 
accompanied by autopsies, demonstrate to me that it may exbt in almost 
the whole extent of the posterior and lateral part of the chest, with 
the exception of the superior regions. 

9th. Laennec has truly said that egophony is only produced when the 
efiusion is moderate. All the cases of pleurisy with effusion I have seen 
confirm this conclusion. Egophony appears when the layer of ofl'used 
fluid is of moderate thickness ; it disappears when tlie mass of fluid 
19 much increased, to reappear anew when the effusion has diminished. 

* PcrcusBion Mediate, leas, p. 81. Triune do Duienost. t. I, p. 561. 

t Among otliera tho authors of tlie Compendium de Medccuie Pi^op,c, V. \ , ^- ^1^- 
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I have ofWn had au op])ortiinity of following tlius step by step llie mart^h 
of this phenomonon, which was so huppilj traced by Laennec. I do not 
recollect ever having heai-d egophony ivhen the effusion was considerable. 
In some patients, I have never heard it at any period, though they were 
in a favourable state for the production of this sign. A man, who lay in 
the ward St. Louis, hod an enormous effiision in the right aide of 
the chest : the dilatation of the siile was very considerable j the only dif- 
ference between it and the sound side in the reverberation of the voice, 
was that, in the affected side, the voiee eame direct to the ear, and eeemed 
to issue from the depths of the lung, and pass in a close column till 
it reverberated at a single point ; while, in the healthy side, it seemed to 
come from all the adjacent pai'ta of the lung, and to reverberate indis- 
tinctly over the entire surface covered by the ear j in short, it was some- 
thing analogous to bronchophony. Several observers, relying on the fact, 
that in some cases we hear egophony in a point, and cannot hear it 
either above or below this point, have concluded that the effusion had 
always a level, and that tJiia was pointed out by the site of the egophony. 
Is it not more probable that, where egophony is produced, the layer 
of fluid exists in a state favourable to its production, while above 
and below this, it is too tliin or too thick ? We have already seen that 
egophony is not produced except where the effused fluid has a certain 
degree of thickness. Auscultation, which, in these eases, exhibits the 
respiratory murmurs diminishing gradually from below upwards, and not 
by any means abruptly, and percussion, which gives exactly the same 
result for the sound of the chest, authorise the explanation I offer. (16) 

10th. Laennec says* that the moat complete extinction of the voice 
does not prevent the production of pectoriloquy. But he does not say by 
what characters wo can recognise this sort of pectoriloquy. I have had 
several opportunities of verifying the truth of the observation of Laennec 
and of investigating these characters. Pectoriloquy presents in such 
cases sometliing quito peculiar ; it is as if one spoke mysterioosly, in 
a whisper, into the very ear. The words are perfectly di.stincti it is the 
mysterious character of the voice that is especially striking. I do 
not think this phenomenon can be confounded with any other known 
morbid sonorous phenomenon, it pixisents something so peculiar ; it is a 
sort of ventriloquy in a whisper, or rather the voice ol' these patients 
resembles that produced by speaking in a low tone while inspiring. 

Ilth. Little use is, in general, made of the morbid characters which the 
cough furnishes by mediate or immediate auscultation. Laennec * has 
described these characters with great accuracy, insomuch that I have 
notldng to say on the subject. There are only two things to which I 
would for a moment direct attention; 1°: the normal reverberation of 

' AuBFullotion Mediate 1 edit, de M. Andml, t. 2, p. 205. Forbea's Trans, p, 344. 
t Auicultation Mediate, edit. H. Ajidral, t. 1, p. 114. Forbea'i Trans, p. 49, 
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tLe cough ; 2°. the cough called lubary hy Laennec, and bronchial hy 
M, Audral. 

Laennec eaya*: "the cough in it.self', and when the lungs ai'e quite 
healthy, produces no particular eousd in the cheat ; we perceive only tlie 
shock communicated to the tlioraoic walls, and an expiration more 
rapid, but perhaps less loud than the natural expiration." We would be 
liable to cri' in auscultating the morbid characters ol' the cough, were we 
to suppose that it produces no sound, iu the normal state. In healthy 
persons, whom I have examined with the view of determining the 
character of the reverberation ol' the cougli, I have found it a dull, low, 
rapid, and somewliat smothered sound, a little diffused beneath the ear. 

When the sound pi-oduced by coughing is obliged to traverse a condens- 
ed portion of lung in its passage to the ear, its eharactera are difl'ei-ent 
from the above. The sound of the cough is then more intense, more 
j*netrating, more resonant ; and instead of being diffused and irregularly 
Bcattered under the car, it strikes it more directly and iu a more limited 
surface ; it passes into the auditory canal more easily and more directly. 
These eharactera of the bronchial cough, upon which writers have not 
perhaps sufficiently insisted, are of nearly as much value as bronchophony 
in the diagnosis of the first stage of phthisis, and of some other indura- 
tions of thelungs.(17) With respect to the morbid characters of the voice 
and cough when heard at a distance, it would be going out of my way 
to treat of them in detail ; I shall only notice them in speaking of the 
diagnosis of the first stage of phthisis, (see 2nd part, chap. 5, art 2). 



ARTICLE VIIL 

OF EXAOGEBATXD RESI-IBATION. 
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We know, since the researches of Laennec, that when respiration is 
much diminished in one lung, or in a part of one lung, it undei-gocs a 
eorreaponduig increase in the neighbouring part, or in the opposite 
lung- The respiration tims augmented has been called supplementary, 
because in fact the sound part of the lung then supplies the place of 
the diseased portion ; it has been called puerile, because it resembles 
the respiration of infants. Perhaps the name cjictggerated respiration is 
more suited to it, since it is indeed, aa wo shall see presently, merely an 
exaggeration of the normal eharactera of the respiratory murmurs. 

Laennec has deacrihod it in a general way only, and has left, undeter- 
mined its exact characters, the cireumstances m which it shews itself, its 
^Surential diagnosis, its march, and its value as a tliognostie and prog- 
nostic sign. The study of these is of some interest, and may throw much 
* AusculIaUoD Mediate, edit. M. Aiidral, t. I, p. 1 14. Tocbw'K Tiua. ?• Vi. 
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light on tlie seat, tlie extent, and the course of the diseases in whicli 
supplementary resi)iration makes its appenrance. 

I. The character of exaggerated respiratitm is, a pure and simple in- 
crease of the inspiratory and expiratory murmurs. This increase affects 
both the intensity and duration of these sounds. The increase in expira- 
tion is pi-oport ion ally greater than in inspiration. The inspiratory murmur, 
whose normal numlx^r is 10, may rise to 12 and 15; the expiratory 
may attain the same elevation. We see, therefore, tliat the increase in 
expiration is proportionally much greater than in inspiration. This 
exaggeration of the expimtion is the most remarkable character of 
supplementary respiration, the one to the accurate analjEie of which we 
should pay most attention, because it may lead us to suppose tbe existence 
of a much more serious morbid state than ia really present. The in- 
crease in expiration ia not always so great as we have just stated; it 
may stop at 8, 10, 12, that of inspiration being \5. 

In exaggerated respiration, tlie respiratory sounds suffer no alteration 
by perversion ; they preserve their normal murmur ; but this murmur 
assumes, without however any change in its nature, a clear gaality, 
which might, and wliich has been sometimes confounded with a low 
degree of the bronchial cliaracter. We shall point out hereafter the 
mode of distinguishing them. 

In short, the characters of supplementary respiration are three: 1°. 
increase in the ijitensity and duration of the respiratory murmurs ; 2", 
a greater proportional inci-ease in expu-ation than in inspiration ; 3". a 
alight shade of the blowing or clear quality. The most general character 
of supplementary respiration, is the simple exaggeration of the normal 
murmurs, without any change in their nature. 

II. There are several circumstances in which exaggerated respiration 
may be confounded with certain morbid forma of respiration whose 
diagnostic import ia quite difierent. These circumstances are the follow- 
ing : 

1st, The increase of expiration that takes place in the first atage of 
phthisis, may be mistaken for mere exaggerated reB])iration ; the follow- 
ing characters will distinguish them : 

In supplementary respiration, the increase in inspiration affects iMth 
the duration and intensity of the sound — in phthisis, the intensity alone 
is augmented, and in general the duration is diminished. 

lu the first, the number that marks expiration never exceeds that of 
inspii-ation — this often happens in the second. 

In the inspiration and expiration of phthisis, the character of augment- 
ation is combined with a certain roughness, hardness, and dryness, which 
are quite foreign to exaggerated respiration. 

In the first stage of phthisis, the bronchial character is sometimes 
preceded by a slight shade of metallic quality ; but this does not shew 
ifself in inspiration till after it has co-existed with expiration, whereas 
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tlm eliglit dear ^Wiy of BUpiiIemenlary rcs[iinUiim aiipeiii-s nt <iiuii in 
botli murmurs. When the alterationit of gualitif, whi«h belong to the first 
stage of phthisic, exist in both inspiration and expiration, they have 
become too well markod to be confounded witli the slight shade of clear 
quality of exaggerated respiration. 

Besides, in phthisis, the alterations of quaiily continually tend to 
increase in intensity ; in supplementary respiration, the clear quality we 
have noticed remains always the same. An obscure or dull sound on 
percussion usually accompanies the respiration of a tuberculized lung; 
in supplementary respiration the sound is rather increased than dimin- 

In the first, the usual seat of the morbid cliaracters is the top of the 
lungi they are localized below the clavicle — this localization is very rare 
in the other. 

2nd. In emphysema of the lungs there is also increase of expiration, 
as in exaggerated respiration ; but these two morbid states difier essen- 
lially in other respects; — in emphyaema, the inspiration is diminished at 
the same time that the expiration is increased. With these characters 
in joined that of roughness and dryness. The sound on percussion is 
almost tympanitic. These characters usually exist over the whole extent 
of the chest. 

Nothing of this kind is met in supplementary respiration ; moreover, 
the accompanying signs render the diagnosis easy. 

3rd. Between exaggerated respiration, and rather strong natural 
respiration in the adult, there is this difference : that, in the latter, 
expiration has at the most increased only 1, 2 or 3 degrees, that respira- 
tion is tlie same in all parts of the chest, and that there is not the 
co-existence of any morbid phenomenon — whilst, in the former, these 
drcumstances are reversed. The same differential signs apply to 
exaggerated respiration compared witli the respiration of the child ; but 
other circumstances may also serve to distinguish them ; both present in 
their quality a shade which reminds one of the first degrees of metallic 
qtialitif; but we feel distinctly that, iei the respiration of the child, the 
penetration of the air into the pulmonary tissue is more easy, more 
uninterrupted, more complete, and more profound than in exaggerated 
respiration. 

4th. The differential diagnosis between exaggerated respiration and 
tlie normal respiration of the adult or child may in fact become neces- 
sary. Exaggerated respiration has been sometimes regarded as the 
purest and most complete natural respiration ; the expiratory murmur 
that accompanies and makes part of it has been taken for a distinct, 
independent morbid sound ; this, however, was at a time, when the 
existence of two distinct respiratory murmurs was not fully admitted. 
Such is tlie following passage, in which the characters derived from 
auscultation in lobular pneumonia are analyzed : " With the exceijtion of 
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these eases in whiuli tbe inflamed lobules are situated towards the exterioi" 
of tUe lung, we hear at every point of the thoracic walls, vesicular res- 
piration as pure, complete, and profound, as in the normal state. In 
Bome cases of this kind, however, I Lave been Btruck by the appearance 
of a phenomenon which usually shews itself when a certain quantity of 
tubercles are developed in the parenciiyraa of the lung; I mean the 
expiratory murmur : I have heard it distinctly in persons in whom the 
different rational signs of pneumonia were strikingly manifested, at the 
same time that neither the sound of the chest ou percussion, nor the 
vesicular murmur was in any degree altered. As the disease advanced 
towards I'esolution, the expiratory murmur gradually disappeared, and 
the cure once complete, no further trace remained of it"." This, which 
is here noted as occurring in some cases, is a general fact, but mora or 
less marked accoi-ding to the nature of the case. 

III. Three circumstances may produce exaggerated respiration: 
1°. nervous influence, more or less transitoiy, which 1 merely notice; 
2". external physical influences, which it ise^iually useless to dwell upon; 
3". internal physical influences, which are, in general, oi^nic alterations. 
The exaggerated respiration that depends on nervous influence" is charac- 
terized by being general and transitory, by returning to its normal limits 
as rapidly aa it pa.'jsed them. It is the same in general with respect to 
exaggerated respiration depending on external physical influences. On 
the contrary, the essential character of supplementary respiration depend- 
ing on internal physical causes, especially organic causes, is, that it is 
localised in some one part of the respii-atory apparatus, and that it 
appears, and, still more, disappears slowly, like the alteration that pro- 
duces it. 

The general principle that governs this third class of causes, is that: 
whenever respiration is impeded in a portion of the lungs, the sound parts 
supply the want of respiration in the diseased. Now, the degree and extent 
of supplementary respiration is always proportional to the degree and 
eftent of obstruction. The lung that, in the normal state, respires ab 1 
in each of its paits, will respire as 2 in its superior half, if the inferior 
has entirely ceased to act In the article Auteullalion of the Diet, do 
Med. Pratique (torn. 3, p. 655) M. Andial has properly dwelt on the 
obstacles to circulation and respiration, considered as causes of exaggera- 
ted respiration. 

It is in pneumonia especially that exaggerated respiration presents ita 
most elevated forms. It is, in general, more intense in proportion as the 
parts in which it exists are nearer the affected parts: hence, it is more 
intense when it presents itself in one half of the lung, the other half 
being affected, than when it exists in the whole of one lung, the other 
being diseased in its entire mass ; when the pneumonia occupies the 

■ Auscultation incJiali!! edit, ilu 1837, vol. I, p. 6i&. 
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posUiiior of one side of the cheijt, it i« more intense in die wilerior part 
of this side, than in the opposite aouud side. 

Supplementary respiration may manifest itBelf in any part of the 
cheat J but we meet it more frequently in the front than U-Uind, and 
above than below. It is, as I have said, always most intense in the parts 
most near the seat of the diaeaae- Honee, its diagnostic value in certain 
cases where the existence and seat of the affection are doubtful, as, for 
example, in cases of central pneumonia. 

Its ebaracler is to decrease in proportion as we recede from its place 
of maximum intensity, and to become confounded eitlier with the natural 
or the morbid respiration, according to the direetion in which we move. 

The signs with which it eo-exista are those of the diseases that pro- 
duce it. These signs are sometimes very obscure. Combined witli 
supplementary respiration, they sometimes simulate remarkably other 
a&ctions. It would be tedious to descend into the details of these dif- 
ferential diagnoses ; the distinction will be in general easy, when the 
mind has clearly before it the general principles that govero the different 
modificatious of the normal murmurs. 

IV. In general, exaggerated respiration begins along with the disease 
itself; it then shows itself in its immediate neighbourhood; it foUows 
all its phases ; increases, decreases, aud disappears with it, in this case, 
its duration is the seme as that of the disease that produces it. But, in 
certain circrnnstances, it does not make its appearance till the period of 
resolution j then, it exists not only iri the vicinity of the affected pari, 
but in the part itself: respiration, which had been at first much dimin- 
ished there, rises by degrees, and reaches its normal standard ; but 
instead of stopping here, it sometimes passes several degrees beyond it, 
and tlien constitutes supplementary respiration. This occurs in pneu- 
mouia, whenever resolution takes place by successive steps. Suppose, for 
example, a pneumonia occupying all the posterior part of a lung : reso- 
lution, instead of proceeding uniformly in all the affected parts, takes 
place from above downwards, in such a way, that the superior part of 
the lung has resumed its functions, while the inferior part is still liepa- 
tized ; in such a case then we find supplementary respiration appear suc- 
cessively from above downwards, and disappear above, in proportion as 
with the process of resolution it is propagated downwards. In this par- 
ticular case, the preduction of exaggerated respiration rests on the same 
principle as in ordinary cases ; that is, that the portion of lung which 
first returns to its normal state supplies the place of that which is inef- 
fective, and ceases from its exaggerated action, when the latter has 
resumed its normal condition. 

Supplementary respiration has three periods in its duration ; it is feeble 
at first ; increases al^rwards in proportion to the impediment to respi- 
ration i decreases as this diminishes, and disappears with it However, 
its disappcai"ance does not always cori'espond with the time of the com- 
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plete resolution of the disease : it eontinuea for some time after every 
trace of the affection has disappeared, sometimes several Jays, sometimes 
more. Its continuance in this way, when the resolution of the disease is 
complete, appears to depend on a kind of habit of respiring more strongly 
than uanal, which the patient has acquired, and which only ceases by 
degrees. In fact the production and the different degrees of exaggerated 
respiration are influenced by two causes : 1°. the facility with which the 
air penetrates the air cells ; 2°. tlie force employed by the patient to 
effect this penetration. The first ceasing by the resolution of the malady, 
the Becond is sufficient to keep up, for a time, the exaggerated 
respiration. 

In this kind of respiration, inspiration returns to its normal state 
eooner than expiration. This is one of the applications of the general 
principle I formerly laid down, namely, that in all kinds of morbid respi- 
ration when the expiratory murmur is inureased, it returns to its normal 
state more slowly than the inspiratory. 

We may say, in general, that the progress, the degrees and the modifl- 

tions of supplementary respiration, are regulated by the progress, the 
i/degrees and the forms of the diseases that determine its existence- 
Heiice its diagnostic value in these affections. 

V. In fact, exaggerated respiration is to the disease on which it 
depends, what the shadow is to the substance. It may lead us to 
HUBi>ect the existence of an obscure affection, hidden deeply in the in- 
terior of the lungs, or enable us to discover its site when other signs 
have proved its existence. We have had this year at tlie hospital 
la Charite, in St. Louis's ward, three patients affected with central pneu- 
monia ; the rusty, straw coloured, viscous sputa, and the entire general 
phenomena left no doubt of the existence of pneumonia, and yet none of 
tiie usual local signs of this disease could be discovered either by auscul- 
tation or percussion ; there was no pleuritic pain, we knew not on which 
aide the pneumonia was, but the existence of well marked supplementary 
respiration in one of the sides soon removed all doubt : and in fact in two I 
of the cases tlie pneumonia extended from the centre to the circumfe- i 
rence ; bronchial character and crepitating ronchus made their appear- 
toice, and the dit^nosis founded on the supplementary respiration, was 
.thus confirmed. In the other case, the exaggerated respiration dis- 
appeared along with the morbid character of the sputa and the general 
phenomena. 

When supplementary respiration exists to a considerable degree in the 
whole extent of one side of the chest, it should lead us to suspect some 
affection of a serious character, if not in it^ nature, at least in its degree 
and extent, in the other side. It is however necessary to remember that 
there is not always an exact correspondence between the degree of exag- 
gerated respiration and the degree of the affection upon which it depends. 
In some jjersons, tlib intensity of supplementary respiration is perhaps as 
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much owing to an easily excited nervous system, as to the oi^anic alte- 
rations themselves. 

Perhaps if the symptomatic and anatomicft! facts that correspond were 
accurately analysed, we would find that the character of augmentation of 
the expiratory murmur which respiration presents in several morbid cir- 
cumstances, id, in the end, but the character of exaggerated respiration ; 
and that the differences we observe in these coses depend entirely on the 
combination of different morbid characters with the exaggeration of the 
inspiratory and expiratory murmurs ; but this study not being of a kind 
to add to or take from the value of the morbid characters just passed in 
review, and tlierefore not being of any practical use, I will not occupy 
myself with it here, (IB) 



ARTICLE IX. 

OF THE rULMONARY CRUMPLrSG MUQMUK OR RONCHITS. 

For some years past, in carefully auscultating the chest in certain 
classes of the sick, I have been struck by a sound which is quite peculiar 
and different from all those hitherto described, and which is sufficiently 
permanent to have allowed me to study its character, progress, &c. The 
impression tliis sound leaves on the ear, is that of the crumpling of a tis- 
sue pressed gainst a hard body ; and as there is every reason to think 
that, in this case, it is the pulmonary tissue thiit is thus crumpled, it is 
natural to call the sound so produced jPw/wioMar^ erumj/lini/ tound. 

I. Itf pki/fical ckaracterg. 

The general character of this sound is that it gives the ear the sensa- 
lion of squeezing or crumpling. This sensation is so peculiar that we 
always reeognisie it easily from this general character. It seems as if the 
«ye, receiving the same impression as the ear, saw the pulmonaiy tissue 
stni^ling with effort and with noise against the obstacle that obstructs 
its expansion. 

The pulmonary crumpling sound may present different forms and 
degrees : 1 ". in its highest degre it is the new leather creak (hruit d4 
euir neuf), not differing from that of pericarditis except in its quality, 
which is somewhat more acute ; 2°. in a less marked form it is a kind of 
plaintive moaning sound, varying in tone with the state of oppression of 
the patient, with the force and rapidity of the respiration; 3". lastly 
in a elill lower degree, which is the weakest and most common form, it 
perfectly resembles the light, quick, dry sound produced by blowing on 
very fine paper. 

Although it is sometimes very intense where it is audible, it is very 
seldom propagated beyond the point in whicli it is generated. For this 
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loiii and from the limited extent of surface it commonly occupies, it is 
[ecessary, in most cases, to listen with some attention to be able to hear 
and analyse this sound. 

In general it co-exists with, inspiration alone ; I have however Beveral 
times heard it during both inspiration and expiration i but more marked 
in the former. 

The intensity of this sound is in general proportional to the force with 
which the patient respires. This is what we should expect : the column 
of air that struggles to dilate the lung being stronger and more rapid, 
the crumpling of the pulmonary tissue being greater, the sound produced 
in tliis way must fee more intense. 

Some phthisical patients are sensible of a feeling of restraint, of 
uneasiness, sometimes even of pricking pain, in the points where the pul- 
monary crumpling sound is heard. But with the far greater number of 
patienta there is no direct connexion between these two classes of phe- 
nomena ; for the morbid feelings above noticed, are met with in a very 
large number of cases in which the crumpling sound does not exist at 
all ; and vice versa. We find also these two classes of phenomena exist- 
ing separately in distinct parts of the chest. They are therefore two 
elTects of a common cause, the anatomical alteration of the lung, but 
effects independent of each other. I have aa yet seen only a few cases 
in which there appeared to be a kind of dependence between these two 
phenomena. In one, for example, a well marked pulmonary crumpling 
sound existed at the top of the lefE lung, and the patient felt in the same 
a sensation of inward rubbing, which, he said, made respiration 
lore difficult there than on the opposite side. The alteration increased, 
le local phenomena assumed a more intense form, the crumpling sound 
ippeared, and with it the feeling of inward rubbing. 

II. Biteaeet in irkkk it appeari. 

Notwithstanding the care with which I have examined every patient I 
met affected with diseases of the chest, I have as yet heard the pulmona- 
ry crumpling sound in the three following circumstances only : 1°. in a 
woman who died in 1834 at the hospital Saint Antolno, both whose 
lungs were compressed by an enormous encephaloid tumour seated 
in the anterior mediastinum ; 2°. in a patient, who lay at No. 1 7 ward of 
St. Martha, hospital of la CharilJ!, in whom we found, on autopsy, at the 
top of the left lung, a very large non-tuberculous cavity, regular in 
form, containing only air, and bounded superficially by walls two or 
three lines thick, firm, flexible, and resembling perfectly a piece of 
leather of tlie same thickness. In this case, the pulmonary crumpling 
sound, which was very intense, was produced by the to and fro motion of 
this wall, caused by the jiassing of the air in and out of the cavity ; in 
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lliis case, too, the sound wag heard both in iuspiration and expiration. 
3". Lastly, this sound is heard chiefly in the first stage of phthisis. 

Ist. It is only at a, certain epoch of phthisis that this sound is met. 
This epoch includes the last half of th<; first stage and the commence- 
ment of the second. Sometimes I have seen it appear before the quality 
of the respiration hod assumed the bronchial character ; but, in general, 
I have found both make their appearance at the same time. It has 
always disappeared when the dry crackling ronchus had passed to the 
moist state ; when the bronchial choracter had acquired groat intensity 
and extended fi-om expiration to inspiration, that is, when the softening 
of the tubercles had commenced. I have never seen it persist during the 
formation of cavities, unless it was produced in their vicinity. 

2nd. Not having seen the patient in the first case I mentioned, during 
the early periods of the developement of the tumour, I cannot say exactly 
what may be the precise degree of pressure a tumour must exercise 
on the lung to produce the crumpling sound ; but one thing is certain, 
that, Ixith in this cose and in the second, the sound was more marked than 
in cases of phthisis. 

3rd. In the first stage of phthisis, the pulmonary crumpling sound co- 
exists with the other signs of this period : thus, with the dry crackling 
ronchus ; with the bronchial character in expiration alone, or in both 
expiration and inspiration, but at a low degree ; with an increase of the 
duration and intensity of expiration, expressed by the numbers 10 or 15; 
with a diminntion of the duration of inspiration, expressed by the num- 
bers 6 or 8 ; with marked dullness of sound on percussion and decrease 
of the vibration of the voice in the corresponding point ; lastly, with dis- 
tinct bronchophony. 

4th. The signs that coincided with this sound in the case of the non- 
tuberculous cavity, were : raucous ronchus with large bubbles, gurgling 
ronchus, and cavernous respiration. The only sign coexisting with this 
sound, that was remarkable, in the case of tumour in the mediastinum, 
wa6 extraordinary diminution of the inspiratory murmur. 

5lJi. The site of the crumpling sound is wherever the anatomical con- 
ditions necessary for its production exist; in the case of mediastinal 
tumour it was heard in the front of the cheat, and some way down both 
sides ! in the patient who had the large excavation in the top of the lung, 
it was produced around the part that was dull on percussion. In phthisis, 
it exists at the tops of the lungs only ; most usually in front below the 
clavicle, sometimes behind in tJie supra-spinal fossa. I have scarcely 
ever observed it at the same time in both sides. In fact we seldom find 
the tops of both lungs effected by phthisis to the same extent, and under- 
going at the .same time equal alteration ; almost always one is more 
changed tfuui the other ; we have then, in the one where the pulmonary 
crumpling sound does not esdst, the signs of a period, either earlier 
r later, than that at which this phenomenon usually appears. 
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6th. It was only in one case, that in wbich tbe sound existed in 
its moat intense form, tliat I was al)le to perceive by the touch any trace 
of the pulmonary crumpling i and even here the vibration produced by 
it was very alight, often indeed very obscure. This sound differs veiy 
much in that respect from the pleuritic friction sound, which is usually 
accompanied by a vibration very easily felt. It is easy to conceive, 

f indeed, that friction should be more capable of producing vibrations per- 

i ceptible to the hand than mere crumpling, 
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^11. Relation beltteen the sound produced and the phi/aical itale of the 
organ. 

I have often had an opportunity of examining the lungs in cases 
rhere the crumpling sound had been audible till death. 1". In the case 
'of tumour in the media'stinum, both lungs were flattened anteriorly, they 
presented here and there indurated nuclei, and it was obvious that the 
column of air introduced by inspiration must have found it difficult 
to dilate the surrounding pulmonary tissue. This state, it is plain, is very 
analogous to that of a tuberculized lung. 2°. In a consumptive, who 
died in the hospital, the superior half of the left lung (where the crump- 
ling sound was heard) was enveloped by a thick false membrane, which 
was also adherent to the pleura opposite ; the top of the lung, thus im- 
prisoned, was reduced to nearly half its volume, and its expansion very 
much impeded. Furthermore, the entire circumference of this part of 
the lung was infiltrated with miliary tubercles which rendered tliis outer 
layer tolerably dense, while its centi-al part was still quite pervious to air. 
In the top of the right lung, where the crumpling sound had never been 
heard, only some fuw veiy small miliary tubercles were found scattered 
here and there. In another patient, who died in the hospital of disease 
unconnected with the chest, we fouud the cause of a pulmonary crump- 
ling sound, which had been heard at the right side, to be some large 
tubercles seated in the top of the lung. In this case there was no adhe- 
sion of tiie pleurtB. 3°. In the patient, that died at No. 17 ward of St. 
Martha, a thick, dense, indurated layer of pulmonary tissue, resembling 
a piece of leather, was kept continually flapping foi-wards and backwards 
by the passing of the air in inspiration and expiration in and out of the 
cavity it surrounded. 

In conclusion, we see that the anatomical conditions of production of 
the pulmonary crumpling sound, are the following: 1°, a mechanical 
obstacle to the expansion of the lung ; this obstacle having its origin, 
either at the exterior or the interior, or in both at the same time; 
%", lobulai' indui-ation of the pulmonaiy tissue, so that, in the midst 
of spots impervious or almost impervious to air, there are still some 
tolerably free ; 3% the alternate flnpping to and fro of a thick and dense 
lamina of fibrous tissue. 
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IV. It* dtagnoillc aud praipmslk mlue. 

I have seen severa.! cases in which aneurismal or other 
preaaed the lungs to & certain extent ; but in two of them only was the 
iTuuipting sound to be heard. In these two it was <]uite euiisttiiit, well 
m&rked, and so distinct that it was impossible to mistake it. In such 
cases then, the existence of this sound is an a^lditional sign to those iur- 
nished by auscultation and percussion ; but we can infer nothing from 
its absence. 

This sound existed in about ^ of the cases of phthisis, in which 1 care- 
fully noted the auscultatory signs. The smallneas of this numbtr de- 
pends no doubt on the circumstance, that as it exists only during a 
limited period, it is unobserved in several cases. Wlien this sign does 
exist, however, it is tolerably constant ; it is not like some other sono- 
rous phenomena, unsleody or fugitive. By making the patient respire in 
a suitable manner, we may always hear it, provided the period of its du- 
ration be uot passed. In conclusion, its situation almost exclusively in 
tiie top of the lung, its coexistence almost constantly with the other signs 
that suggest the idea of phthisis, its progress regulated by laws that do 
not vaiy, give it considerable weight as a sign of phthisis in the cases 
where it exists at the same time that we can draw no conclusion from its 
absence. As it never appears except in the earliest stage of the disease, 
the prognosis derived from it is only serious, on account of the usual pro- 
gress of the malady of which it is a sign. It is almost always in cases ol 
acute phthisis I have met it ; in fact the miliary form of tubercular infil- 
tration, a form by much the most frequent in acute phthisis, seems more 
favourable tliaii any other to the developement of this sound. 

V, Proffresg of the puljnonarj/ crumpting lound. 

We have ab-eady seen at what period of phthisis it appears, and when 
it ceases to exist. When we can thus follow it during its entire dura- 
tion, we find it at first very slight, very feeble, though always giving to 
tlie ear a peculiar and very distinct sensation. After some time it aug- 
ments a little, because, independently of the gradual increase of the phy- 
sical alteration of the lung, the oppression of the chest, and the conse- 
(|aent increased respiratory efforts made by the patient, render it more 
intense. When it is about to disappear it becomes more moist, less 
rough, less hard ; we hear it less distinctly, and at length we hear it no 
more. Its duration varies, according as the disease is acute or chronic in 
its progress j in the latter case it persists a very long time ; in the first, it 
sometimes appears only for a few days, and disappears suddenly. It 
continued constantly in the patient, whose lungs were compressed by the 
cncephaloid tumour, and nlso in the patient that had the exoavat 
the top of llie li'ft linig. 



« 
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VI. lu differential diagnomt. 



Ut. The phenomenon with which it may be most easily confoundoil, 
is the dry crackling ronchos, (see farther on, eraeklinff roncku*. Art X.) 
Both are usually met with in the top of the lung ; both appear in inspi- 
ration chiufly i both have a rough, hard, dry, and wellmarked character; 
both belong to the same period of phthisis ; and yet they are two very 
distinct phenomena : the crackling ronchus is infinitely more frequent 
than the crumpling sound, and the impression it makes on the ear is 
altogether different. In tlie one case, it is a single rapid sound, which 
arises and ceases instantaneously, like the sound caused by the sudden 
rent of a piece of silk ; its tone is essentially grave : in the other case, 
the tissue seems, instead of ci-ackling and being torn, to be crumpled, or 
to unfold itself; the sound is more prolonged, more continnous ; its tone 
is rather more acute. 

2nd. The pulmonary crumpling sound is so different from the sibilant 
and sonorous ronclii, which are also sometimes heai'd at the top of the 
Inng, that with a little experience in auscultation, it cannot be con- 
founded with these ; and stiU less with the different moist bubbling 
ronclii, which may be met with in the same situation ; the bubbling and 
the moist character are both so unhke the crumpling sound, that the ear 
is never tempt«d to comjiare them. 

3rd. The pleuritic friction sound might more easily be mistaken for 
the pulmonary crumpling. We may distinguish them by the following 
characters : — the latter is continuous ; in listening to it, the ear feels no 
sensation of displacement; it is produced, almost exclusively, in the top 
of the lung; it coexists with the signs of the earliest stage of phthisis; 
the patient has usually no sensation from it ; the hand cannot appreciate 
it, and it exists almost exclusively iq inspiration. The pleuritic friction 
sound, on the contrary, is composed of little jerks or shocks; the ear 
receives the sensation of displacement from above downwards, and from 
below upwards, accoi-ding as it is heard during inspiration or expiration ; 
it almost always coexists with both periods of respiration ; it is usually 
produced in a part (the middle of the posterior part of the cheat,) where 
the other is never met; and it is in general appreciable by the hand as 
welt as sensible to the patient. Lastly, the two scnsatious felt by the 
observer, that of pulmonary crumpling on the one hand, and that of 
pleuritic friction on the other, are altogether different. (19) 



II LUHL Ml 



1. Sound prvdueed. 

Isl. The O'acilijiff ronchm cir muttd of pulmonary eracklivg (rale Je 
craquement ou bruit de craquement pulmonaire) ilifFers, in the nature <if 
it^ sound, in tlie sensation it produces on the ear, from all the utlier 
morbid sounds of the chest, which are called ronc/ii, and still more fi-om 
those that have not that name. It consists in a sensation of craekling, 
which 19 quite peculiar, and of wliich wo cannot give a better idea than 
by comparing it to the diiferent sounds which are called crackling. This 
sensation cannot bo described, it must be felt ; but, in general, when once 
heard, it is always easily recognized, at least in its higher degrees. 

2nd. This ronchus presents itself in two very distinct forms, each of 
which marks a period of its duration. When it first oppeai-s, and for 
some time after, it produces on the ear a sensation of dryness, and it 
deserves ihen the name of the dry crackling ronchus ; after a time more 
or less long, it passes insensibly to the moist. The ear appreciates dis- 
tinctly this transition, and is at the some time sensible, that the nature of 
the sound has changed a little ; it is indeed still the sensation of crack- 
ling, but a crackling that tends to become mere mucous ronchus. In 
fact, we will hereafter see that this transformation of the humid crack- 
ling into the mucous ronchus, ia one of the changes through which it 
most pass, before it becomes the gurgling ronchus. 

3rd. This ronchus is not, aa might be supposed, a single homogeneous 
sound i it is formed by a succession of small sounds i each of these 
is a crack, and it is the sum of these sounds during one of the respiratory 
movements, that constitutes the crackling ronchus. These little succes- 
sive sounds do not exceed 2 or 3 in number. These characters belong 
essentially to the dry crackling ronchus. With respect to the humid, it 
is also composed of several successive sounds, nearly the same in num- 
ber ; but these sounds assume from day to day still more the form of 
bubbles ; in the end they present perfectly the bubbling character, and 
then the description of them belongs to the bubbling ronchi. The 
crackling ronchus is found coexisting with inspiration more exclusively 
in proportion as it is more dry. Aa it becomes huniid, it is heard in 
expiration also. 

4th. Unlike the pleuritic friction sound, which is also composed of 
successive jerks or sounds during one of the periods of respiration, the 
crackling ronchus always leaves on the ear the impression of having 
come from a distant point, a jtoint remote from the surface. If it happen 
that the physical cause of it ia situated nt the periphery of the lung, 
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which is not often the case, there is still in the character, more or less 
superficial which it then presents, something that enables us to distin- 
guish it readily from the pleuritic friction ; the ear appreciates accurately, 
even in these esceptionable cases, that the sound originates in a point 
beyond the limits of the pleura. We know that the sense of bear- 
ing, when accustomed to the different shades and degrees of sounds, 
appreciates perhaps even better than that of sight, the distance througli 
which the sonorous wave has passed. 

5th. With respect to its seat, the crackling ronchus has also something 
quite peculiar. It is never heard, in the diagnostic conditions we 
are now supposing (first stage of phlhisis), except in the top of the lung. 
If we sometimes hear it in points more or less distaat irom this, it 
is when the signs of softening or of a cavity have already appeared 
in the top of the lung ; it is when the tuberculization, invading succes- 
sively and from above downwards the whole mass of the lunga, appears 
in its first stage in the middle or at the base, while cavities are already 
formed at the top or the middle. But these exceptions do not alter the 
preceding rule as to the seat of the crackling ronchus, because I only 
apply tliis rule to the diagnosis of the first stage of phthisis, 

6th. It is usually in the very top of the lung that the dry crack- 
ling sound is hoard: as in the supra-spbal fossa, and above and below 
the clavicle. With respect to its maximum intensity and frequency in 
front, behind, on the right, or left side, it follows the same course as the 
disease on which it depends. The diy ronchus is in general confined to 
tt much smaller space than the humid. We meet it here and there 
in scattered points of small extent. 

Thus, then, tlie crackling ronchus goes through the same course of de- 
velopcmcnt as the physical cause that produces it (tuberculization of the 
lungs); it mokes its first appearance, in general, at the top of the lung, 
and if it be distinctly recognised in the mammary region, or in any other 
part remote from the top, it denotes the existence of a much greater 
degree of change above. Henco, in the tabular view of my oases, we 
invariably find, that if the dry crackling ronchus existed towards the 
middle of the lung, the mucous and gurgling ronchus, or at least 
the humid crackling, was found above. Hence, when we follow, in the 
some patient, all the successive stages of phthisis, we see the dry crack- 
ling ronchus invade the lungs successively from above downwards, and 
leave in the part it abandons, as marks of its progress, sounds which are 
but successive degradations of this ronchus, and which indicate an 
increase of the disease. 

7th. Of 55 patients in whom I have ascertained the existence, and 
traced the characters and the progress of the crackling ronchus, I have 
only met 9 in whom it was not constant. If we examine the cir- 
cumstances that in these 9 eases coincided with this inconstancy of the 
ronchus, we find that in them it was dry, that it was in its earliest st^e, 
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&ud that it became more and more constant, in pi-oportion as il had 
existed longer, in proportion na it had passed to the iiumid charaeter. It 
is easy to see that this muat be bo ; wlien the pbysical conditions on 
whicli it depends have only reached the point necessary for its produc- 
tion, it is obvious that it cannot be produced in a very regular and con- 
staut manner; it is plain also that this regularity, this constancy, ougbt 
to l>e met with afterwards in proportion to the degree of developement of 
the preceding physical conditions. 

Thus, we may, in general, lay it down, that the crackling ronchus is 
constant in its nature, but tliat ita regularity and its constancy increase 
with the duration of its existence. 

8th. But one circumstance whicli is nearly invariiible i», tlmt the 
crackling ronchus belongs more exclusively to inspiration in proportion 
OS it is nearer its origin and its period of dryness ; and that it tends 
more and more to invade expiration also, as it recedes farther from 
its origin, and is passing to the humid stole, always, however, continuing 
most marked in inspiration. I have often observed thia tneeetiize occu- 
pation of the two pejiods of i-espiration by the crackling ronchus ; and 
amongst the phenomena of respiration which I have hitlierto studied and 
described, there are few that follow a moro regular course than thia. 

We will see hereafter, when we come to speak of the successive trans- 
formations which the crackling ronchus undergoes, that these transfer- 
mations have also their law of coincidence with one or other period of 
respiration, a law expressed by the following formula: the successive 
transformations of the crackling ronchus coexist more equally with both 
inspiration and expiration, in proportion as these transformations indi- 
cate a more advanced degree of the crackling ronchus ; as, for example, 
the gui^ling ronchus. 



II. Morbid circufnstances in which the crackiiny ronchti* U produced. 

1st. Phthisis piilmonalis is the only disease in which this ronchus 
ia heard. Though I have sought for it with great care in other affec- 
tions of the chest, I have never met it except in tuberculization of the 
lungs ; this applies, however, only to the earUer forma of the ronchus ; it 
ia especially applicable to the period when it is still dry ; for in propor- 
tion as it assumes the humid form, as it acquires a greater analogy witii 
the mucous ronchus, it may, if we consider it independently of its progress 
and its seat, if we view it in an isolated manner, be confounded with 
Bome of the ronchi that are produced i n other diseases. But if, instead of 
looking at it abstractedly, and isolated from the circumstances by which 
it is surrounded, we form our opinion of it from its physical characters, 
its progress and its site, we may consider it peculiar to phtliisb, particu- 
larly if we take into account the very peculiar nature of this sound. 

2n(I. It appears, from the cases I have collected, that the crackling 
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ronchi do not Wong to one forna of phthisis in particular more than 
another. It is by no means the same with respect to the period at which 
they appear; they present, in this respect, a character of constancy which 
is one of the best foundations of their diagnostic value. The dry crack- 
ling ronchus belongs to that period of the first stage of phthisis, which I 
have called the 2ud phasis, whilst the humid crackling ronchus belongs 
to the 3rd phasis, and establishes in some degree the transition from the 
first stage of the disease to the second. It appears from this that the dry 
crackling ronchus is not the first symptom that appears in phthisis : 
Beveral of the modificotions in duration of the respiratory murmurs pre- 
cede it ; the time at which it sliews itself is nearly the same as that 
at which we observe the pulmonary crumpling sound, when it exists. 

3rd. The dry and humid crackling ronchi coexist, for the most part, 
with a certain numl)er of phenomena, which, like them, form part of tlie 
symptoms of a determinate phasis of the iirst stage of phthisis : 1°. with 
the dry crackling ronchus we usually find, in the same points, an aug- 
mentation of the intensity of inspiration, which, in general, does not go 
beyond the numijer 12; a diminution of its duration which seldom 
descends lower than 8 or 9 ; an increase of the extent and intensity of 
expiration, which varies between the numbers 6 and 10; sometimes, 
however, it rises higher, the ronchus continuing dry. It is not often 
that the bronchial character, even in its lowest degree, exists at the same 
time as the dry crackUng ronchus ; unless, indeed, the alteration of 
qualkt/ has as yet appeared only in expiration. A moderate degree 
of bronchophony is often observable at this period of phthisis. The 
sound on percussion is already & little obscure. The vocal vibration 
is somewhat less opposite the points where the ronchus is lieard, and the 
patient complains sometimes of a peculiar feeling of oppres^on, of 
obstruction in the interior of the chest. I have seen some, but very few 
indeed, who said they felt in the cheat a kind of erackling (this was their 
eipression), and they sometimes pointed to the spot where this ronchus 
was heard ; 2°. but in proportion as the ronchus passes from the dry to 
the humid state, we find the numbers that represent the augmentation of 
the intensity of inspiration, and of the intensity and dui'ation of expi- 
ration, gradually increase ; we find these numbers rise to 12, \5, 16, and 
even 20, when the crackling ronchus has become quite humid. At the 
same time, the bronchial character has appeared, or has increased in 
intensity, and has extended to inspiration. 

Strong bronchophony, sometimes even imperfect pectoriloquy, are 
united with the preceding signs ; the sound on percussion has become 
more obscure or even dull ; the vibration of the voice is mucli diminished, 
and the local sensations felt by the patient ai'e more marked than during 
the preceding jierioil. 
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III. Count. 

Thus the crackling ronchua begm§ to uliew itself, after the respiratory 
murmurs have already suffered a sliglit modification in tlioir duration 
and intensity. At this time it gives distinctly the impression of some- 
thing dry, hard, and rough, crackling several times in succession, and 
returning at each new iuspii-ation ; then it becomes a little humid ; tlio 
modifications in the duration and intensily of the respiratory sounds are 
augmented ; alterations in the gtuilily of these sounds, as well aa different 
other signs, make their appearance ; the number of the successive crack- 
liugs that compose this ronehus increases a little, and these cracklings, at 
the same time that they become more marked and more humid, begin to 
appear in expiration also, and are soon established there, and coexist with 
it ahnost as perfectly as with inspiration. Such is the usual course of 
this ronchus. 



IV. Transfnrmaliom. 

During this general course, the crackling ronchus undergoes certai 
transformations, which flow in succession one from the otfier. These 
transformations, instead of being studied in an abstract and isolated 
manner, as has been in general liitherto done, deserve to be reunited 
under one type, and to be viewed as links of one chain, on which they 
mark the successive phases through which the disease must pass, in its 
progress from its slightest to its most serious anatomical conditions. 

If, from the moment the lirst symptoms of phthisis appear, we follow 
attentively all the successive changes the disease suffers, up to the period 
of cavities and death, we see that amongst the ronchi the dry crackhng 
commences the scene ; that by an insensible fusion, it is transformed into 
tlie humid; that this assumes gradually the bubbling character ; that soon 
after, without the ear being able to mark the limits between them, this 
becomes the mucous ronchus : this is, however, the mucous ronchus with 
large, moist bubbles ) it is localized in the upper part of the chest, and is 
characterized by a peculiar, somewhat metallic quality, by a particular 
impression on the ear, that prepares it for the cavernous character. In 
fact, this ijucditg, this particular impression, becomes gradually more and 
more developed; a ronchus which deserves the name of cavernulous 
(a name given to it by M. Hirtz, a physician of Stratsburgh) succeeds 
the mucous ronchus, and is itself in succession changed into the proper 
cavernous or gurgling ronchus (rale de gargouillenu>nlJ. This successive 
transformation of the primary form into its secondary forms is scarcely 
ever wanting, when we have an opportunity of observing the disease from 
tlio first appearance of the symptoms, and when the first form, the dry 
crackling, has been observed. Besides, whether the dry crackling has or 
luw iu>t existed, Ute succession of secoulaiy Cotrng u «]kviK;{% ^ EAimi. 
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I In that case it is the humid crackling ronchus that begins the series. 

I Bat the great uuiuber of obaervfttions I have nude on the first stage 

of phthisis, induces me to think that the dvj crackling ronchus is still 
more frequent than the tabular view of my cases would lead one to sup- 
■poee. The want of opportunities of observing cases of phthisis in 
the first phases of the first stage, and tlie rapidity with which, in some 
instances, we see the dry crackling change to tba humid, appear to be the 
reasons that this ronchus has not been recognized and described by 
authors, and that it ia set down in some only of my cases. 

Indeed, we have seen patients in whom the process of tuberculization 
proceeded with such rapidity, that all the foregoing ronchi were developed 
in succession in the course of a few days ; we have seen this entire series 
of transformations completed in Ic^ than 10 days in one patient, and in 
10 days in another. But the passage from one form to another is usually 
more slow. Thus, in most of my cases, the transformation of the dry 
into the humid ronchus took place in a period of fi'om 8 to 10 days for 
acute phthisis, and from 20 days to 2^- and 3 months for chronic phthisis. 
We sometimes, however, lind in chronic phthisis, one period completed 
more rapidly than the others ; and then the time between the two epochs, 
between the two forms of the ronchus, is shorter; thus in one case 
of chronic phthisis, nine days sulGced for the crackling ronchus, which 
was at first dry, to pass to the humid state. 

This peculiar course, these successive ti-ansformations of the crackling 
ronchus, reminds us of the general fact that governs the different modifi- 
cations of the quality of the respiratory sounds : there is between the dry 
and humid crackling, the mucous and gurgling ronchi, the same relation 
as between the metallic quality, the bronchial character, the cavernous 
character, and amphoric respiration. I have already said, in speaking of 
the general facts that govern the ronchi of phthisis, that the succesBive 
changes of their jihysical characters is accomponed with changes in their 
coexistence with one or other period of respiration. They are observed 
to belong more exclusively to inspiration, in proportion as we approach 
nearer the commencement of the series they compose ; and more equally 
to both periods, as we approach the end of the series. 

The modifications of the respiratory sounds which I liavo considered 
hitherto, are connected with the ronchi of phtliisis by a most intimate 
relation. The course of the one series is simultaneous with that of the 
other ; when the analysis of llie one has been well made, it is very 

I serviceable in the analysis nf the other; with some alight exceptions, 

all the signs, all the groups of symptoms conduct the mind, by diflerent 

r routes, to the same conclusion. Hence the importance of including 

j in one view all the elemenls of a problem in diagnosis. How much 

stronger the conviction becomes, when several kinds of facts, differing in 
nature, all tend by their concurrence, by their common progress, by their 
convergence towards the same restill, to awaken the same thought. 



V. DiJ^'erettlia/ dUiffnoti'i. 

Tbv different forms of the ronclii of plitlii^is are so easily distinguish- 
able, as lo make it unneui^isaiy to lay down tLeir differential diagnosis : 
the dry crackling ronchus can never be confounded with the gurgling 
ronchaa ; it is the same of the other forms of these tonchi, when we 
compare those that are remoie from each other in their natural order of 
succession ; but in their points of contact, in the gradual transition from 
one to another, the sensation of one passes into tliat of the other, by such 
imperceptible shades, that it is impossible to catiibtisJi any distinct limit 
between the two that are contiguous. Nevertheless, without being able 
to say when exactly the one ends and the other begins, the ear remarks 
that a change has taken place, and the mind is excited to attend to this 
change, and to the anatomical conditions that correspond to it ; now, this 

is all that is required in practice, this is the useful side of the question 

this is what we seek. Besides, have we not said, that in the law of 
coeuBtence of these different forms of ronchi, in their seat, in the symp- 
toma that accompany them, we have the means of distinguishing thera ? 

1st. The crackling ronchus, dunug its period of dryness, may be con- 
founded with the pulmonary crumpling sound more easily than with any 
other ; I have already, in speaking of the latter, given their differential 
diagnosis. 

2nd, It is the same with respect to the pleuritic friction sound- 
As to the humid crackling ronchus, and the mucous ronchus that suc- 
ceeds it, we will find in their peculiar seat, in the order in which they 
appear, in the symptoms that accompany them, the means of distinguish- 
ing them. Besides, at the period of the disease that these ronchi exist, 
phthisis reveals itself by other and well marked signs ; and hence the 
practical oliject of this work (the prognosis, the diagnosis, and conse- 
quently the treatment) will still always be attainable, even though there 
should be a doubt as to whether we hear the simple mucous ronchus, or 
the mucous ronchus which is a more advanced form of the humid crack- 
ling, and which is the usual prelude to the cavernous and gurgling 
ronchi*. 

* The roachm I bave described a:^ the htimid crackling, appears to have been ob- 
wned b; aome aiDbon, and noticed bf Ibem under different names. M. Andral (Clin. 
Hed. L 4, aril cdiC p. 67,) describes it under the general naioe uf kumid ronchi; he 
compares it to those or broncliitis. M. Clatke (Traite dc ta Consomption pulmonaire, 
p. 38,) BOJB, that in the 2nd atage of phthisis we hear a crrpitant tonchvi, to which he 
himself in Dome places gives the name of crackling, so nalurally does Ihia word present 
itielT to lliu mind to express the sensation felt l>y the ear. M. Sirtz has deierilKd it 
hy the name of cavirnnlitiu roncAiu. But the very descriptioim these writers give, 
induce me lo thiiili that the ronchi uoUced by them, under these different names, belong 
10 • more advanced period of phthisis than that nhich I call humid orackling. The 
ronchi they deaeribe correspond rather lo that degradation of the humid cracHinH that 
1 have called mnoom ronchii wilA a cleat and somenbat metallic nnality, and wliich 
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VI. Conditions of production of the crackling roneki. 

Wlienever an opportunity offered, I Imve endeavoured to ascertain the 
tmatomic^l conditions corresponding to the crackling ronchi. Several 
patieiita who have sunlc at dilfiircnt periods of the disease, either from the 
disease itself, or from some other, have afforded me opportunities for 
those researches. The anatomical conditions onTv-liich they depend, may 
le summed up in the following propositions : 

Ist. The dry crackling ronchus corresponds to that phasia of the first 
period of phthisis, which is represented hy a simple infiltration of crude 
tubercles into the pidmonary tissue. The condition of production of this 
sound, appears to he the presence of a certain number of tubercles, iso- 
lated or united in groups in the top of the lung. When only a few very 
small isolated tubercles are contained in the top of the lung, the dry 
crackling ronchus does not seem to be produced, except from the ri 
I of several conditions by no means easily analyzed. 

is tlie prelude to the cavemoiui ronclius. Ve have a proof of tiiia in 
M. Andrnl makes between It sod tbe humid ronchi of bronchitis ; in the remark of M. 
Clarke, tha,t it docs not appear till the Snd stage of phthiaia ; in what M. Hirtz says of 
bis cavemuloas ronchus (p. 27. These Inaugorale) : " To have an accurate idea of the 
cavernutoUB ronchus, we must study it in a case where eicavaljons are on the point of 
forming: l the hubbies being then larger, we will perceive round the cominencing caii- 
tles the rloKing, metallic crackHng; that characterizes it. It should be sought for ohiefly 
u the scapula and under the claviolcB. In thin persona it may often be perceived by 
the band." Every tbing, it is pl^n, tends indeed to prove Chat the humid roacM, ante- 
' cedent to the cavernous, described by vmters under different names, represent a more 
advanced period of phthisis than the humid crackling. Thus then, the humid crackling 
ronchus, and still more, the dry crackling ronchus, enable us to arrive at the diagnosis 
of phthisis Bt a much eai'her period than the ronchi described by authors. Is furtlier 
proof necessary ? The metallic qaality, the prelude of the cavernous qualil)/, wMch I 
have sojd accompanies the mucous ronchus of phcliisis, and which M. Hirtz gives as 
the distinctive character of his cavernulous ronchus, is not found in the liunud crack- 
ling; consequently, the cavernulous ronchus of M. Hirtz represents a more advanced 
period of phthisis than that which I have described by the name of the humid crackling, 
and corresponda to the ronchus T have called mucoui ailh meloUic quality. In concln- 
BJon, 1 think the name cavernulous ronchus replaces happily that of mucous ronchus 
with meloflic quality. It expresses more concisely and more technically tlie vaiiely of 
ronchus that precedes the cavernous. The series of the ronchi of phthisis may tban he 
laid down thus : 

1". Pulmonary crumpling sound, or ronchus. 

2". Dry eraekling ronchus. 

3". Humid crackling ronchus. 

i". Cavernulous ronchus (or mucous with dear quality'). 

6". Cavernous or gurgling ronchus. 

The two first belong lo that period of phthisis when the tubcrclca areatUlinthc BtlUo 
of bifiltration i the first usoatly appears earliest in the progress of the disease. 

The third manifests itself when the softening of the tubercles is i;oing ou. 

The fourth, wben cavities have fonned, but are jel Bmall, 
Tlie Mil, H-Jicn the cavities have attiuiied a sfentcr size. 
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2n(l. The humid crackling ronchiis appears to be. in ila OiflciLiit 
phQi^es, the exact Bymptomatic repreeentative of the prcx^ese of softuuiog, 
which gradually perxades the crude tubercks. The more or less rapid 
progress of this soiVning, and its actual degree, appear to be ospresecd 
with tolerable accuracy by the rapidity with which the crackling ronchiw 
passes to its humid period, by the degree of its liumid character, and by 
its greater or less tendency towards the bubbling form. The tubercular 
infiltration that produces and accompanies this ronchus is always more 
marked, more abundant in cases of miliary phthisis, than where the 
lubercleB are large, 

3rd. We find the crackling ronchi occur in distant parts of the lungs 
more lirequently in acute than in clironio phthisis. The reason is ob- 
Tiona : in the latter the tubercular infiltration is usually confined to the top 
of the lung ; whereas in the former it generally occupies a greater extent- 

4th. The degree of perviousness of the portion of pulmonary tissue 
that intervenes between the tubercles, is one of the conditions of produc- 
tion of the dry crackling ronchus, and of its different transformations, 
Indeed, without indulging in conjectures on the mechanism of formation 
of these ronchi, we may conclude that the degree of force with which a 
column of air, or a great many small columns, are pushed into the vicinity 
of the foreign bodies contained in the tissue of the lungs, must have much 
influence on the degree of intensity of the crackling ronchus and ita dif- 
ferent transformations, 

VIII. Dioffnogtie ralite. 

In conclusion, coming to determine, as the object of this work, the 
dJag:iiostic and prognostic value of the crackling ronchus, we may lay 
down 06 facts sanctioned by experience : 

1st. That the crackling ronchi, viewed separately, or in connection 
with the other ronclii of phthisis, and witli the different alterations that 
may have taken place in the respiratory murmurs, are important signs in 
the diagnosis and prognosis of that dist^ase. 

2nd. That they enable us, by means of the physical characters that 
belong to them, to detennine, in a manner generally exact and precise, 
the degree of alteration actually esisting in the lungs. 

3rd. That the dry crackling ronchus corresponds to simple infiltration 
of crude tubercles, 

4th, That the humid crackling i-onchus expresses, by its degree of 
humidity, by its degree of tendency to the bubbling character, the 
degree and progress of the softening process in the tubercles, 

5tb. That, viewed in their entire existence, in their connection with 
each other, or with the other morbid signs of phthisis, these ronchi afford 
an excellent means of appreciating the general course of ihe malady, as 
well as ita stationary or prt^ressive state. (20) 
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ARTICLE XI. 



I RONCH08 1 



I CONTINUOUS BUBBLES. 



Tlie lung, like the brain, may become the seat of active san^ 
soDgestion ; hence the affection I have described under the name of 
' aeliee aan<fuineou> congettion of the lunffg. I abstain from eutering into 
details on this subject until I come to speak of the auscultatoiy signs pre- 
sented by eacli of the diseases of the respiratory system (see Ist part, 
vi. art. 2, sec. 3) ; for the present, I intend only to describe one of the 
k signs of active sanguineous congestion, that which I have named humid 
I ronchus with continuous bubbles. 

All the cases, 23 in number, from which I have collected a detailed 
\, account of active sanguineous congestion of the lungs, have presented a 
F peculiar auscultatory sign, deserving the name of ronchus, distinguished 
r by the following characters : 

1st. This sound is a humid, bubbling, vesicular ronchus, that is origina- 
ting apparently in the .vesicular section of the respiratory apparatus, and 
giving to the ear the sensation of bubbles which arise, become developed, 
ttnd are accompanied with a peculiar character of humidity. These two 
I eensalions are pci'fectly distinct ; they are constant, and have besides 
F ft special character, which completely distinguishes them from sensations 
f nearly similar produced in other circumstances. 

2nd. With the humid character of these bubbles is combined a cha- 
' racter of visciditi/, which leaves on the car an impression of alow, difficult, 
and especially of imperfect develoiiement : in fact, these bubbles never 
attain, as those of other ronchi do, a complete spherical form ; they never 
reach more than one-third, or one-half, perhaps, of their developement, 
and it ia distinctly felt that this is owing to the viscid quality of the 
liquid that forms them. Each bubble succeeds the preceding one, before 
the latter ia rounded and perfectly developed ; and so continually. Hence 
it follows that the series of bubbles composing a period of this ronchus, 
instead of representing a well marked festooned line, each festoon corres- 
ponding to a bubble of the ronchus ^X./X^'X./^, as in the other 
mucous ronchi, represents on the contrary a line scarcely festooned, 
I almost straight — _-— — — -_— — Hence the name continuous given 
I to these bubbles. Hence the expression humid ronchus with continuous 
I bubbles, an expression wiiich represents with tolerable accuracy the im- 
I prcBsion mode on the ear. 

I 3rd. These bubbles are somewhat more voluminous than those of the 
I primary crepitating ronchus of pneumonia, and less voluminous than 
I those of the common mucoos ronchus (humid bronchial), or of the 
I secondary crepitating ronchus of pneumonia, at an advanced period of the 
fc*o/till/on of iiepatizatioH. 
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4th. Their number is not consiJernble : 3 or 4 only in sneh insjiiratory 

5th. They are not very uniform, compared with those of the primary 
crepitating ronehus of pneumonia, but they are tolerably so, coiupai'ed 
with those of the mucoua ronchus. 

6tb. Their form is flattened rattier than round : gucli, at least, is tlio 
impression made on the ear, and which is in accordimce with their 
iocoiuplete spherical developement. 

7tli. They are produced slowly ; which seems to depend on the 
viscidity of the liquid with which the lung is gorged. This slowness in 
their dcvelopement strikingly distinguishee them from the bubbles of the 
primary crepitating ronchus of pneumonia, wHicli, on the contrary, as is 
well known, succeed each other in puffs and with precipitation. 

etii. The essential character of the humid ronchus with continuous 
bubbles is, that it is constant, and coexists exclusively with inspiration. 
It is towards the termination of ihia movement it is heard. 

9th. In general it is more marked in proportion as the patient inspires 
more strongly. Its diagnostic value in active sanguineous pulmonary 
congestion is very great, for I do not recollect having ever met it in any 
other disease. 

lOtb. From the delicacy of its sound, it is not audible beyond the 
limits of the congestion that produces it. Its site is variable, like that of 
the affection on which it depends. 

llth. It presents but few varieties: it is only a little more or less 
marked ; its bubbles a little more or less humid, with a character of 
continuousness more or leas striking, according to the degree of the 
dise&se. 

The ronchi with which it may bo confounded are the following : 

The primary and secondary crepitating i-onchi of pneumonia, tlie aub- 
crepitant ronchus of mdema of the lungs, and the sub-crepitant ronchus 
of acute capillary bronchitis. 

1st. It is, in general, distinguished from them all, by the continuous 
and viscid character of its bubbles, by their slow, and, as it were, difficult 
dcvelopement. 

2nd. It is distinguished from the primary crepitating ronchus of 
pneumonia, by the greater number of bubbles in the latter, their perfect 
sphericity, their precipitate formation, and their production in pulfs ; by 
the almost complete want of tlie sensation of humidity in them, while 
this sensation is inherent in the ronchus of congestion ; by the signs that 
accompany the pneumonic ronchus, especially dullness on percussion and 
bronchial respiration. 

3rd. It is diatinguishcd from tlie secondary crepitating ronchus of 
pneumonia, chiefly by the progress of the latter, by the circumstances in 
which it originates, by the last signs of pneumonia which still remain ; 
Ustly, by the greater size and more complete separation of the bubbles. 
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4th. The sub-crepitant roncbua of (Edema of tUe lung ia distinguiBlieA 
I from it by the coni|)lete absKnci* ol' the sensation of viscidity ; by the 
greater ephericity and separation of tLe bubbles ; by the absence of all 
the symptoms of sanguineous plethora aud general excitement, or even 
very oiWn by the opposite state, sei'ous plethora, anasarca, and general 
anemia. 

5th. The sub-crepitant ronchns of acute capillary bronchitis is com- 
posed of larger bubbles ; these bubbles, in number, sphericity, and rapidity 
of production, resemble in some degree those of the primary crepitating 
ronehus of pneumonia ; it exists over a great extent ; it always occupies 
' the posterior part of both aides of the chest, while the roncbus of conges- 
tion is usually confined to one. The ronehus of bronclutis is, moreover, 
accompanied with much cough, with sibilant and sonorous ronchi in some 
points, and with mueh fever ; circumstances that arc all wanting in ^mple 
sanguineous congestion. 

The humid ronehus with continuous bubbles has three periods: its 
period of commencement, in which it is little marked, and is in some 
degree merely an exaggeration of the humid character ; its perfect state, 
in which it presents the characters just described; its period of resolu- 
tion, during which the bubbles become a little more voluminous, more 
rare, and more humid. 

The ronehus I have described is tlie principal sign of active sanguine- 
ous congestion of the lungs. It is to this affection what the crepitating 
ronehus is to pneumonia. At the same time the coexistence of the other 
eigns of congestion is, in general, necessary to determine the diagnosis ; 
for example, the coexistence of diminution and of humidity of the respi- 
ratory sounds. But these signs so constantly accompany the former, at 
least in all the cases I have observed, that doubt will seldom arise, pro- 
vided we follow in the application and analysis of auscultation, the coui-sc 
I have developed in this work. (21) 



ARTICLE XII. 

OP THE PLEUBITIC FRICTION SOUNDS. 

Different writers, and particularly M. Uenuud, have treated with great 
ability of the pleuritic friction sounds. It is not, tliorefore, my intention 
to take up the history of these sounds here, but merely to direct attention 
to some points that seem to require notice, and to the practical conclnsions 
that may be derived fi'om them. 

1st. At page 68, I have proved, by experiments on animals : 1°. That 
in the normal state the lung, during both inspiration and expu-atioo, per- 
forms a locomotive movement upon the surface of the costal pleura; 
2°. That this movement is not accompanied by any appreciable sound. 
M. Andral had long before determined the same fact by experiments on 
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horses. Auscultation practiBed on healthy persons, of all nges anil coti- 
Btitotions, gives the same negative result. 

If we suppose, na reason and analogy suggest, that there is a corre- 
spondentre between the extent of loconootion of the lungs and the volume 
ni' the thoracic oi^ans, we must conclude that in man, in whom the 
thoracic organs are much more developed than in the rabbit, the extent 
of the locomotion of the lung, and the friction between the pleunti, is 
much more considerable than in that tinimal, and consequently much 
more than an inch. Now, we shall hereafter flee this proposition con- 
firmed by the morbid circumstances we shall have to analyw?. 

The friction, which in the normal state is noiseless, is accomjianicd 
with sound, when the natural lubricity and smoothness of the correspond- 
ing plcune happen to be changed. 

2nd. The sounds that originate at the surface of the pleune have all 
the common character of leaving on the ear that hears them, on the hand 
that feels them, a sensation of fnetiim, of the motion in different direc- 
tions of two dry or irregular surfaces. They are composed of successive 
jerks, whose number, which never exceeds 5, is directly proportional to 
the extent of surface engaged. Their duration is measured by the num- 
ber of these jerks, and hence affords an accurate means of judging of the 
extent of the rubbing surface ; sometimes it is a small point on the sur- 
face of the lung, which passes as a tangent over the parietal pleura, and 
then the sound is brief and rapid ; at other times the extent of surface is 
considerable, and its contact prolongecl, and then the sound is more slow, 
more elongated, composed of a greater number of jerks. The extent of 
tbe rubbing surface, and consequently the duration of the sound, are 
directly proportional to the degree of dilatation of the lung, that is, to the 
permeability of its cells, and to the degree of force with which the patient 
produces the respiratory motions. The intensity of the friction sounds 
is proportional to the degree of dcvelopement of the anatomical causes 
that produce tliem, and to the force with which the two dry or uneven 
surfaces are pushed against each other. Three degrees in particular of 
thia intensity have been recognised, as representing three anatomical 
degrees or forms: 1°. the^«jjw^ sound (bruit de Jmlemeni) ; 2". the 
fi^ion sound properly so called (bruit d& Jrottemeni) ; 3°. the raipinff 
sound (bruit de raclemenl). Setting aside the dynamic influence common 
to the intensity and duration, it may be said, speaking generally, that the 
duration of the pleuritic friction sounds represents the state of the long 
(the degree of permeability of its cells), and their intensity, the state of 
the pleura (the dryness or roughness of its surface). We will see here- 
after what practical inductions may be drawn fi-om these circumstances. 

3fd. We feel distinctly, in listening to the pleuritic friction sounds, 
that they are generated immediately beneath the ear, quite superficially, 
uid not, as in the case of most other sounds, deep in the chest. 

4lli. The pleuritic friction sounds ought to be analysed separately 
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in inspiration and expiration, for tliey do not necessarily coexist with 

[ both periods of respiration. The general principle that governs them in 

I this respect is the following : 1°. they are always heard during inspiration; 

they are not audible in expiration, except when they have a certain 

I degree of force, a curtain duration, and a defined form; at the grazing 

degree no trace of them is perceived in expiration ; the friction sound, 

properly ho called, is nsnally audible in both periods of respiration ; and 

a /orl\07% the rasping sound. There are, however, exceptions to this 

I general principle : in one of my casea, tlie grazing sound waa heard both 

j' in inspiration and expiration ; and in another, the msping sound was 

I confined to inspiration alone. 2". they are always more marked during 

I inspiration; the jerks of which they are composed are somewhat more 

I numerous during this period ; this is what we should expect, inasmuch aa 

the locomotion of the lung and the dynamic effort are more considerable 

l' during this period of respiration ; the difference is more striking in pro- 

, portion aa the friction sounds are more feeble. 

' 5th. The pleuritic friction sounds give the sensation of a successive 

I developement from below upwards in inspiration, and from above down- 

wards in expiration. This fact implies a contradiction to the esperi- 
' meuts on animals, reported at page 68 ; for in them the lung was seen to 

move from above downwards in inspiration, and from below upwards in 
! expiration. I shall not attempt to explain this opposition between two 

, facts, satisfied with having established them. 

] 6th. In the great majority of cases, the sound of pleuritic friction is 

; accompanied with a sensation of dryness ; but, in some instances, it 

' leaves an impression of humidity. In one of my cases it assumed this 

form ! and there it depended on the soft and humid state of the rubbing 
surfaces". But these two conditions are necessary : for if the false mem- 
branes are very dense, very firm at the surface, though bathed in liquid, 
I the friction sound preserves its dry character. Such indeed were the 

I anatomical and symptomatic characters presented in a patient who died 

August 18th, 1836, at No. 18 waitl of St. Raphael, hospital of La Pitie. 
I 7th. The usual seat, and in general the place of maximum intensi^ of 

the sound of pleuritic friction, is the postero-inferior region of the chest; 
but a fact less known, and of some importance as a rational sign of tuber- 
cular infiltration of the lung, a fact which several of my cases confirm, is 
that tlie grazing sound is remarkable for the variability and the change- 
ability of its situation, which is in the superior rather than the inferior 
parts of the chest. Being in general the result of partial pleurisies of 
small extent, which very often depend on eccentric tuberculization of the 
lungs, it of course is found wherever this occurs, that is, in various points, 
but rather near the top than the base of the Inng. The grazing sound 
resulting from this cause is usually confined to a very small space, while 

311 after ilciilli tlial (hb was esliiblislitil. (Hiwpilal 
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that which depends on simple pleurisy (which M. Rcyaaud has described 
under the name of dry pleimsy) is heard over a niucli greale.r Burface. (22) 

8th. We must not always consider the space over whii'h this sound is 
heard, a measure of the extent of surface affected, for in three of my 
cases the sonnd wfl,s propagated beyond this limit. In such castes we 
find, that it loses its intensity in proportion as we recede from the place 
it originates, and that instead of ceasing abruptly, as is sometimes the 
case, it diminishes and ceases by insensible shades. In one of the three 
cases to which 1 have just referred, we heard the friction sound in the 
inferior two-thirds of one side of the chesi, and yet the autopsy shewed 
that the rubbing surface did not exceed two square inches. 

9th. It is in general a favourable sign to see the pleuritic friction sound 
occupy a large surface, because this indicates a rapid and uniform absorp- 
tion of the effusion. 

lOth. The pleuritic friction may be appreciated by auscultation, by 
touch, and by the sensations of the patient. But it is not ajipreciable by 
the two latter means, except in some of its forms and at certain degrees 
of intensity. The general principle on this subject is the following : the 
touch and the sensations of the patient are less applicable to the analysis 
of this phenomenon, in proportion as the degree of its intensity and form 
is lower. In its first degree they are altogether inapplicable, 

1 Ith. Laennee has described, as a pathognomonic sign of interlobular 
emphysema of the lungs, an agceading and degcending friction sound : the 
first, he says, accompanying inspiration; the second expiration'. He 
attributes thb phenomenon to the rubbing against the costal pleura of the 
moveable projecting bubbles of air, which, in this disease, elevate the 
pleura of the lungs. But we do not find, in Laennec's work, any anato- 
mical confirmation of this relation of cause and effect, assigned by him to 
the babbles of emphysema, and the sound he describes as their sign. On 
the contrary, he says in another place f, " that he never saw a person die 
of interlobular emphysema." The only two cases he has given { are of 
patients who were cured, and who, as M. Meriadec Laennee has 
remarked §, were at the same time affected with well marked pleurisy, 
diagnosed as such by Laennee himself. In the case shewn to him by 
M. Honore in 1824, in which this ascending and descending friction 
sound existed, and from which this doctrine of Laennee originated, there 
was also pleurisy with effusion: Laennee himself remarks || that the 
respiratory munnur was almost extinct in the side where the effusion had 
existed. In another part of his work % he says also he never saw inter- 

• Auscultation Mediate, crlit. lip M.Andra1,t. I, p. 411. Forbee's Translslion, p, 175. 

t IWd. p, 413. Ibid. p. 17e. 

ilbid. p. 414. Ibid. p. 176. 

i Ibid. p. 418. 

)| Ibid. p. 144. Ibid, p, 61. 

« Ibid. p. 410. Ibiii. p. 17fi. 
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lobular emphysemn and vesicular emiihysema coexist in the saine lung ; 
consequently he could not have made uae of tliia circumstance, to establish 
the relation of cause and effect between the two facts referred to above, 
which he admits he was never able to establish directly. The friction 
sound he has described as belonging to emphysema is besides quite that 
ef pleurisy : like it, it has the ascending character in inspiration, the 
descending in exjiiration ; like it, it is superlicial, it is produced during 
strong inspirations only ; lastly, like it, it is appreciable by the sensations 
of the patient, by toueli and by auscultation". The progress of the phe- 
nomenon is the same in both cases. In the supposed cases of interlobular 
emphysema, quoted by Laennec, the patients were all cured ; now we 
know that pleurisy, in the state lu which the friction sound is present, 
always ends in resolution, and that it is the inverse in emphysema. 
Laennect says he observed the signs he attributes to emphysema, in 12 
or 15 other cases besides those he relatjjs; now nil know how rare reul 
lobular emphysema is, and how frequent pleurisy. 

Lastly, Laennec concludes ( " that the friction of ascent and descent 
depends, at least in most cases, on interlobular emphysema of the lung : 
it is, he says, with the dry crepitant ronchus with large bubbles, quite 
pathognomonic of this affection." 

Since Laennec, many other practised auscultatora, of whom I shall only 
mention M. Andi'al and M. Louis ^, have seen the different forms of 
emphysema, both before and after death, and no one has met the sign 
■described by Laennec. I ha^e in tlie hospitals noted carefully many 
cases of pulmonary emphysema ; I have often, after death, found bubbles 
of air on the surface of the lung, elevating tlie pleura, some moveable, 
others not ; and yet the most delieatfi examination during life had never 
in these cases detected a trace of this sign. 

From all this, it is plain that Laennec must have mistaken pleurisies 
in a state of resolution for interlobular emphysema of the lungs ; or that 
indeed, seduced perhaps by the specious analogy between the anatomical 
conditions in the two cases, he admitted, a priori, the friction sound heard 
in pleurisy as a sign of interlobular emphysema, forgetting, under the 
influence of tliis impression, the necessity of direct observation. The 
respect I feel for the opinions of Laennec, even when I differ firom him, 
A respect that induces me to go at length into the proofs of my own viewa 
on the subject, will, 1 hope, be considered sufficient excuse for the length 
of this discussion. (23) 

Let us tlien give up emphysema as a cause of the friction sound, and 

* Auscultation Mediate, edit, de SI. Andral, I. 1,|>. 144. Forbes'a Translation, p. 61. 
t IWd. p. 145. Ibid. p. 61. 

t Ibid. p. 415. Ibid. p. (il. 

S In hii eipellaiit Memoir on pulmoniirj emphysema (Memoiren dp la Soc. Med. 
d'Ohswv.), M. Louis evpji coiipiiiiera it nul nf |>inpc ro sppnii nF (hp frii'tHni sound nf 
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conclude tlmt plenriay, of longer or shorter stnitdiiig, can ulone, as i'ar as 
we &t present know, produce this phenomenon. 

12th. There is, in general, a c(im|)lete corres]M»nden(^o Uutwoen fhe 
intensity and duration of the sound in question, and tiie duration, the 
extent, and the Beverity of the pleiuisj that produced it. However, wo 
find instances of recent acute pleurisy accompanied by friction sound in 
itt third degree. 

iStli. Pleurisy ia a very common diitcase j the pleuritic friction sound 
is rather rare ; and yet meet pleurisies terminate liy resotulion, and follow 
a course apparently favourable to the developement of this phenomenon. 
Wheaee, then, this difference as to fre^jnency of cause and effect ? 
1'. When there is nearly complete and regular adhesion between the two 
pleural surfaces, the friction sound cannot be produced, on account of the 
obetruction thus given to the locomotion of the lung. 2'. When, in 
pleuropneumonia, the congestion of the lung is so great and so extensive 
as to prevent its locomotive expansion, and that resolution of the pleurisy 
lakes place sooner than that of the pneumonia, the friction sound cannot 
oeeur. Lastly, we can easily comprehend that it may not be noticed in 
many caae^ either becanso the sound is very feeble, or that it occupies 
only some small points of the chest, which have not been examined, or 
that there have been too long intervals between the examinations. But 
besides the causes which I have assigned to account for the absence of 
the pleuritic friction sound, there are cases in which the elements of this 
problem of simple physics are so complex, that it seems impossible to 
determine the precise cause. 

14tli. I find in my observations of pleuritic friction sound, a considerable 
number of relapses in pleurisy ; in such circumstances, as is well known, 
new layers of false membrane are deposited on the old, and this, above all 
other things, must produce inequality and roughness of these membranes ; 
and BO it was in those cases particularly I met the most intense forms of 
the friction eoimd. 

15th. We always find some trace of the respiratory murmurs coexist- 
ing with the friction sounds, because the locomotive expanaion of the 
lung and the rubbing that results from it cannot be produced without the 
penetration of some air into the vesiclee. But, in general, we observe the 
respiratory murmurs decrease in proportion as the friction sound attains 
a higher form. The sound on percussion, the vibration of the voice, and 
the motions of the chest, follow the same taw. (24) 

16th. It may be said, in general, that the pleuritic friction sound indi- 
cates an aflection of shoi-ter or longer standing, according as it is weaker 
or stronger. But there are many exceptions to this rule. 

17th> The natural course of the friction sound is, that it is at first 
feeble ; then it augments in extent and in intensity, and then diminishes 
and disappears. It always appears first, and disappears last, in inspira- 
tion. I was able to follow this progress perfectly in one of the two casei 
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of empyema in which I operated ; in proportion as, by the moi-e complete 
evacuation of the liquid, the contact of the lung and costal pleura became 
more immediate and extensive, the friction sound, appearing first i 
inspiration, and estending afterwartla to expiration, increased in duration 
and intensity. 

18th. Tlie peraistance of the friction sound is usually proportional to 
its intensity, to the slowness with which it manifests itself, and to the 
chronic character of the pluuvisy that product's it. The diagnostic con- 
aequences deducible from it are very simple. The grazing sound, which 
I have already refen-eil to partial pleuriay depending on eccentric tuber- 
culization, is cliaractei'ized by a duration go ephemeral, that it may com- 
plete its course in a single day, and may thus in a few days appear and 
disappear so often as four times. SurJi, at least, is the result of some of 
my observations. T)ic sudden disappearance of the friction sound may 
depend on the return of the efl'usion, or on the supervention of pneu- 
monia, which prevents the locomotive expansion of the lung, 

liJth. My observations prove, that a blister applied over the part where 
the friction sound is audible hastens its disappearance. One case is pecu- 
liarly remarkable in this respect : two blisters were applied in succession ; 
each time duiing tlie period of suppuration the fiiction soimd disap- 
peared, each time it reappeared as soon as the pai't dried up. The eai-e 
with which auscultation was practised in this instance left no room for 
doubt. 

20th. The friction sound is not produced nnless two quite distinct aud 
independent conditions are pi-esent: 1", a certain stale of dryness and 
s of the pleuiTC ; 2°, a locomotive movement effected by these 



21st. The anatomical conditions of pleuritic friction sound are well 
known. I will only state in reference to this some facts which do not 
agree with the general laws that have been laid down on the subject. I". 
In one of my cases, the only irregularity found on the surface of the false 
membrane consisted of an intiuite number of small tubercular granula- 
tions, infiltrated into the false mcrabi-ane, and projecting above its surface 
by a small segment only of their circumference. Tlie granulations did 
not exceed in size the head of a small pin, and yet the friction sound was 
of the third degree. 2". A small quanti^ of fluid, about a spoonful, 
efiused into the pleura in one of my cases, produced no sensible diminu- 
tion in tlie intensity of the sound, hut communicated to it n peculiar 
humid character. 3°. In another case an abundant effusion existed, and 
yet the friction sound was not the less audible -, but some bands of adhe- 
sion retained part of the long in rather close contact with the costal 
pleura. 

22nd. The physiological causes of the pleuritic friction sounds have 
been less investigated than the anatomical. They consist in the degree 
of locomotive expansion of which the Iimg is susceptible. They e 



i 



BONOROrS PIIEKOMEflA OF HBSFIRATIOK. 



M7 



considerable influence on the period of appearance, the course, tlie extent, 
and the degree of intensity of the sounds. Upon them rests tlie principle 
formerly laid down ; that, in the first perio<l of the existence of a friction 
sound, there exists a direct ratio between its degree and the cipher 
of inspiration. 

It is under the influence of thie cla^ of causes that we sometimes see 
the appearance of the friction sound coincide, not with the period of iho 
resolution of the pleurisy, but with the period when the resolution of a 
coexisting pneumonia has taken place, and when the respiratory expan- 
sion begins to reappear. It is under this influence that the friction sound 
increases in estent, in proportion as the extent of the hepatization 
dimlaishes. It is this makes the sound gradually disappear, when pneu- 
monia supervenes in such circumstances. It is by this also that, without 
any change in the anatomical conditions, an intense friction eound cejises 
to be audible in the last hourn of life, when inspiration can do no more 
than push the air into the first or second divisions of the bronchi. These 
propositions are but a summary of so many particular obsen'ations. Thus, 
two elements compose the physiological condition of the friction Round ; 
1°. the d^ree of force with which the patient respires ; 2". the degree of 
permeability of the lung. In certain anatomical conditions, a very small 
extent of motion is sufGcient for the production of this sound. In one of 
my patients it existed in its highest degree, and yet after death, on blow- 
ing into the bronchial tube of the lobe where the sound was heard, with 
more force certainly than the ordinary inspiration of the patient, we 
could not produce a greater dilatation than 8 lines in the circumference 
of the lung. One of my cases also shews, that the adhesion of a part of 
the long does not prevent its locomotive dilatation and the develope- 
ment of friction sound in the rest of its extent. This fact is a con- 
sequence of the preceding one. 

23rd. The problem of the sonnd of pleuritic friction comprehends these 
three principal elements : 1°. the anatomical state of thi surfaces, 2°. the 
relation of these surfaces to each other ; 3°. the degree of motion with 
which they are impelled Bgiunst each other. These elements, vanously 
combined, account for all the phenomena produced, and the circumstances 
by which they are accompanied. It is the delicate analysis of each 
of these elements, of their possible combinations, and of the relation 
existing between these different combinations and the symptomatic phe- 
nomena observed, that gives the practitioner the power of ascending from 
the effect to the cause, and of thus determining from such or suoli 
an assemblage of symptoms, the anatomical and pliysiological conditiona 
of the affected organs. Such is, in a word, the object of the researches I 
baf e detailed. I have already, in stating the facts, anticipated some of 
ihe practical applications of which these researches are susceptible ; the 
analysis of my cases shews some others that may be useful in practice. 
Thnst J 
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24th. The graKing hoiuhI, when it ia fugitive and of smalt extent, when 
within a sliort spHoe of time it oi'tyn i-eappeara in different points of tlie 
chest, especially about the Bupcrlor regions, may become n sign of pul- 
monary phthisis. In some cases, in fact, the tubercles are developed at 
the circumference ralher than the centre of the organ, and escite here 
and there partial jileuiisies, before they manifest themselves by the usual 
signs. But most frequently, the disease is already obvious enough when 
tlie partial pleurisies oecur, and then the whole value of the friction 
Bound lies in shewing the progressive increase and the spreading of the 
tubercles from the centre to the circumference. 

2dth. A friction sound diminishing and suddenly disappearing, at tiie 
rame time that the respiratory murmurs diminish and disujipear also, is a 
fiign of pneumonia or of the renewal of the pleurisy. These circum- 
Btances made me suspect pneumonia in one of my cases, and this suspi- 
cion was confirmed by the local signs that afterwards api>eared. 

26th. The locomotive expansion of the lungs is sensible in all parts of 
the chest, since the friction sound is heard every where. But clinical as 
well as direct observation proves, thai this movenient is more developed 
in proportion as we descend to the inferior paita of the chest. 

27th. In some cases of operation for empyema, and in a great number 
of cases of pleurisy, the fnction sound shews by its appearance, the con- 
tact that has taken place between the two surfaces of the jdeura ; it 
shews the extent of this contact, and the size the lung, long compressed 
by the effusion, has attained. Ia one of my cases tliis sign was more 
faithful than auscultation and percussion ; tlic lung had resumed its con- 
tact with the ribs, hut its external layer being considerably indurated, 
there was, in consequence, much dullness of sound and marked diminu- 
tion of the respiratory murmurs in that side of the chest ; and these two 
circumstances led to the erroneous notion that the lung was still main- 
tained at a distance from the ribs by a layer of liquid. 

28th. Tlie preceding case proves, that the locomotive expansion of the 
lung is not so nmch impeded by condensation of its outer layers, as by 
false membranes of the same thicknessj for the friction sound ia never 
produced when a thick false membrane embraces the lung : the reason 
is, that in the one case the volume of the lung is diminished, in the other 
it remains unchanged. 

29th. If we have didlness on percussion, and some dilatation of the side 
where the friction «oimd is heard, there is considerable effusion into the 
pleura, and a jwrlion of the lung is retained in contact with the side by 
bands of membranous adhesion. The pulmonary expansion that takes 
place under these circumstances, is a proof that the expansive force of the 
lung exceeds the pressure of even a considerable effusion. Let me again 
observe, that these propositions are a summary of some of the facts I 
have observed on this subject. 
JOUi. When a friction Bound, appearing in the eourse of a pleurisy 
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with effuiiion, acquires in h uniform urnl rnjiid manner, ovei 
aur&ce, considerable intensiiy, it ia a proof tlint llie resolution of the 
ediiaion is taking place freely and rapidly — it is a good sign ; and if, 
after having attained its maximum, it follows in its decrease the progrcEM 
I haTe traced, it ia a further proof that the resolution of the pleurisy con- 
tinues to follow a uniform and free course, and that we have not to fenr 
the slow, irregnlftr, interrupted resolution we sometiniea meet. 
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ARTICLE XIII. 

I SOME OF THE RONCHI UESCBlflKD Bl LAENXEC 

I. Humid crepitant veticular ronchi. 



There are a number of ronchi that appear to be formed in the air cells 
themselves, and to depend on the different states of engoi^ement that 
occur in these cells. Some persons consider these different crepitations 
as BO much alike, tliat they can only be considered as signs common to all 
the organic alterations that produce them. Writers do not allow more 
value to the crepitant ronchus described by Laennec as pathognomonic of 
pneumonia. Otliers, on the contrary, have endeavoured to determine 
constant, or nearly constant differential characters between these ronchi, 
to ascertain the relations that connect these characters with the differ- 
ences that exist between the various organic stales in which these ronchi 
are met, and to attach each as its sign to that organic alteration with 
which it is most frequently found to coexist. I think witli the latter, that 
if we confound under the geneml term crepitant, the different vesicular 
ronciti, and see no sensible difference between thera, it arises for the most 
port from our neglecting to seek for those differences, or from not seeking 
£or tJiem in circumstances calculated to furnish them. The authors of 
the Compendium de Medeeine pratique* Ibresaw what must happen, when 
they said : " We think, from the progress every day made in the mode of 
observing diseases, that the number of ronchi now admitted will here- 
af^r be increased." 

I believe, that in the actual state of science, we may admit h.i distinct 
the following varieties of vesicular ronchi : 

1*. The humid ronchus with continuous bubbles of active sanguineous 
congestion of the lungs. 

2". The Buh-erepitant ronchus of cedenia of the lungs. 

8*. The sub-crepitant ronchus of aeute capillary bronchitis. 

4' The crepitant ronchus redux of pneumonia. 

S*. The primary crepitant ronchus of pneumonia. 

I have already given the differential characters of the humid ronchus. 
with continuous bubbles. 

• Vul. Jjpagr 460. 
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lat. Thu suli-i^repitanl roui'hus of tsdema is distinguished: 1°. IVoni 
the primary crepitant ronchus of pneumonia, by its bubbles, which are 
more voluminous, fewer in number, more humid, much less close to each 
other, less unifonn iu size, less reg'ulai'ly rounded ; by its exislence in the 
postero- inferior regions on both sides of the chest, whereas the pneumonic 
ronehua scarcely ever esista in more than one side ; by the absence of the 
aymploms of pneumonia, local and general ; by the existence of general 
serous infiltration, which moat frequently coincides with pulmonary 
oedema ; by its rapid change of situation, in passive (edema, according to 
the position the patient lakes. 2'. It is more difficult to distinguish it 
from the ronchus redux of pneumouia, because we often see pnctmionia 
towards the termination of its resolution, end in cedema of the lung. At 
the same time we can, in general, distinguish them in this way; that the 
ronehua redus exists in one aide only of the chest ; that it succeeda to the 
signs of pneumonia, and that some of them often coexist with it, such as 
a shade of bronchial character, and rusty coloured sputa ; that it reaem' 
bles more in its physical characters, the primary pneumonic ronehua, than 
the crepitant ronehua of ojdema. 3". The ronehua of acute bronchitis 
and the ronchus of oedema agree as to their site ; both usually occupy the 
posl«ro- inferior parts of the chest. But they differ in other respects : the 
bronchitic ronehua resembles, in its physical characters, the ronehua of 
pneumonia much more than that of cedema ; its bubbles are dryer, more 
regular, more closely approximated, more numerous, more rapid in their 
developement ; besides, with the bronchitic ronchus there is either no 
expectoration, or it is of a viscid character, and not the wat«ry expecto- 
ration of osdema ; there is cough, fever, and in general sonorous and 
sibilant ronchi, which occupy the superior parts of the cheat, especially in 
front. 

2nd. There is something so peculiar in the crepitant ronchus of pneu- 
monia, in its fine, dry, regularly rounded, uniform bubbles, closely 
approximated to each other, and decrepitating in rapid puffs beneath the 
ear during inspiration, that I do not think there is any known ronchus 
that can perfectly aimulate this assemblage of characters, when they exist 
in the marked form I have just described; acconlingly, in such circum- 
stancea, the crepitant ronchus ought, in my opinion, be considered pathog- 
nomonic of pneumonia; but it does not always present itself in this well 
marked form. 1". In this case the ronchus of acute bronchitis is that 
with which it may bo most easily confounded. The best distinctive 
character between them* ia, that the pneumonic ronchus scarcely ever 
exists in more than one side of the chest, whereas the bronchitic inva- 
riably occupies both i moreover, the exclusive seat of the latter is the 
postero-inferior regions, while the seat of the ronchus of pneumonia is as 
variable as that of the disease. We will usually have in the coexistence 
of the signs of bronchitis or the signs of pneumonia, other meiuis of 
* Chiiacter g'nea hj M. Loiuft, CUiuiiu« lAeiti>;. in k llUe, ISStr. 
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utdblisliiiig the diffcrentiul diuguosis of ihese two lonchi. 2". TUe bub- 
bles of tlie ruiiuLuij rcdux arc in general more volumiDoua, more irregular, 
more humid, more slowly formed, leas numerous, and in particular less 
produced in pufis, than tho«e of the primary roochus of pneumonia. 
Moreover, they coexist less exclusively with inspiration ; frequently they 
are only heard when tlie patient makes a deep inspiration, and cease to 
iqtpear in the ordinary inspirations tha.t follow. 

3rd. The ronchus of acute bronehitis, is distinguished from the ronehua 
rodux, by the same characters that distinguish it from ihe primary roncbus 
of pneumonia. 

Sucli are the differential cbaraelers of tlie vesicular ronclii. In their 
^ic&l forms these ronchi may always be distinguisbed. Wlien they are 
lees marked, we may still, most frequently, arrive at their difTerentiul 
diagnosis by an exact analysis of tbeir different chajjpcters i it is how- 
ever true, that like other morbid phenomena, tliey may undergo such 
degradations &om their normal type, that they approximate eo closely to 
one another as to be no longer distinguishable. This is ubsc^^ed when 
aeveral of the organic alterations with which the ronclu correspond exist 
at once in the some lung ; in such cases the diagnosis derived from all 
the other signs is as obscure as from the ronchi. 

A ronchuB with bubbles somewhat humid, tolerably fine, tolerably 
regular, and usually not numerous, sometimes appears after pneumonia 
in the posterior inferior parts of both lungs. It is only heard in the first 
deep inspiration we make the patient take ; after which, in whatever way 
he inepires, it is no longer audible. This ronchus appears to depend on the 
state of sanguineous and serous engorgement that occurs in the depending 
porta of the lungs, at the period of resolution of some pneumonias. It is 
the same ronchus that is produced in the pulmonary engorgements that 
accompany diseases of the heart ; only in the latter case its bubbles are 
larger, more humid, and less regular ; moreover it persists a very long 
time, and may disappear and reappear frequently, according to the state 
of the pulmonary circulation. 

It is now well ascertained, contrary to the opinion of Laennec, that in 
central pneumonia, the most careful auscultation cannot recognise any of 
the usual local signs of the disease. During the year 1837, there were three 
patients under the care of M. Andral at la Charite, who were afTected 
with central pneumonia, characterized by the sputa and the general 
^mptoms, in all of whom the above was true. 

Some patients in whom I have traced, with the utmost care, and as I 
may say from hour to hour, the progress of a pneumonia, that I had seen 
arise under my own eyes, have had no primary crepitating ronchus at the 
commencement of the disease, and no ronchus I'odux at the period of 
resolution. Perhaps this usually occurs when the primary ronchus is 
wanting. 

Extreme debility iu ihc patient, by diminishing very much Ihe extent 
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of inspiroiioD. may preTenl the otcurrenee of the crepitant ronchus 
i»f pneumonia, alihougU the lung be in a favourable state for its pro- 
duction. 

It results from some cases of pneumonia which 1 observed at la Pitie 
utd la Charite, thai the primary crepitant ronchus is dryer, its bubbles 
finer, more doeely compressed together and generated in lai^r puffs, in 
proportion as the attack has been more sudden, and the course of the 
disease more rapid. 

A pBiient died very rapidly of pneumonia ai No. 10 ward of St. 
Loui^ All tbe usual symploms appeared in succession ; the disease 
passed to the ihird stage, and then we heard in the part of the lung in 
which the autC4>sy revealed diffuse suppuration, a mucous ronchus with 
large humid bubbles, the peculiar character of which was that it was only 
produced in inspiration. I have since had an opportunity of observing 
tbe eaiDC fact in another case. The absence of all bronchitic complica- 
tion in those casef, k«viiig no groand for supposing that this was a mere 
ordinary mucous ronchus, gives to those facts considerable value. If 
indeed, it be dclermined by lanfaer obeerration, that at the period of 
suppUTjition in pneumonia, a mucous ronchus, coexisting with inspiration 
only is produced, the fact will be the more valuable, inasmuch as we 
have at pre^sent no certain sign to iitdicate the passage of pneumonia 
from ihc second to tbe third stage. 

U> Laennec considered a ronchus, which he called dry crepitant with 
Ur^ bubUee, as a pathognomoaic sign of interlobular emphysema of 
iha luttgs.' It is the same of this ronchus as of the friction of ascent 
»nd descent, which he also legarded *s pathc^omonic of that disease ; 
netthtv the one nor the other belongs properly to it : one is the pleuritic 
fHclion sound and belongs to the history of plenrisv ; the other, as M. 
Louia has obw^rved t is but the ronchus of bronclutis, and belongs to the 
histtvy of that disease. Let us see how M. Louis expresses himself on 
thia sulgcct ; ■' But the reader, if he keep in view tbe facts that have been 
just dctaUcd, that in the cases I have carefolly studied, the subcrepitant 
tonehu* of eiuphrs«uM. was the same, following the same laws, and ob- 
•wnppd in (he saute parts as that which occitrs in severe acute bronchitis, 
will Prjiwl the ass^'rtion of Lacnoev, that it is never heard except in those 
fKra of the chest wlwhre the eupfaysenu has attained its inaximnm."t 
Svi^ouug besides that Laennec w»s not led astray by the ronchus tliat 
M> IauI* ducribos, a suppoutiau ecuccly ftdmisdtje,as fae was ignorant 
«f Uw «3dalUK9 gf this roncihta ; sappoaang thai be has described, in the 
Aty cra(tttiuit lundkus wiUt Iarg« bnbbbs, « pecnUar sound, we are still 
jwiilM in thinking W w«s misa»kea. swce tlie most practised auscolta- 

• A«w«U. M,^. fJt,. df M. \adnl. l 1. p. 14k FetUs' translwioo. ^ 163. 
t !>»«. *- M»4, M £d. t. 3. f. SM. 
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tore have been unable to find tliis ronchua. M. Anilml Biid Luub Jenjr 
its existence, and if I am rightly infonued, Bouillauil, Chomcl, Roal 
Slc. do the same. (25) 

It is stated in the Compendium de Medecinc Prutiquc," thai 
laueuiu ronehus, amotigat otlier morbid stales, belongs to piilmooJU^ 
osdema. I think this is a mistake, and that tlie real mucous ronchua, that 
is, a ronehus with bubbles somewhat voluminoua, vcr^ humid, completely 
developed, and coexisting with both iDsjiiration and expiration, is oot 
produced iii real oedema o^ the lungs. 

In all eases where we have reason to think that a certain quantity of 
any liquid occupies the trachea-bronchial system, if we place our ear 
near the patient's mouth, we hear a bubbling humid ronehus, which at 
once reminds us of the slight crepitation which is produced on the sur- 
face of a frothing liquor, as a glass of beer or cham|>agne. It seems as 
if these bubbles were very slender, very delicate, and, as if formed in a 
very thin liquid, they were developed with the greatest facility. They 
may be more or less voluminous, and more or less humid, but they do 
not depart much from the preceding description. When we hear this 
roMclius in a number of cases, we observe that the bubbles iluit com- 
pose it are not always formed at the same depth ; sometimes they seem 
to eomc from the pharynx, sometimes from the larynx, from the trachea, 
or even from the bronchi. The ear, in genei-ai, judges accurately 
enough as to the distance of the place where they originate. We may 
estimate the quantity of liquid with which the trachea-broncliial system 
is gorged by the more or less marked character of the ronehus ; thus it 
is more striking in proportion as the patient is mors near a state of 
asphyxia, [t is heard both in inspiration and expiration, but chiefly in 
inspiration. M. Piorry was the first I believe to call atlention to it-f 

There is much difference of opinion as to the value of tlie cavernous 
TonchuB as a sign of phthisis in the 3d stage. M. Andral, who has par- 
ticularly studied this sign, places hut moderate confidence in it. " In 
my opinion," says he,t "there is no ronehus produced in a tubercular 
excavation wliich may not be equally met with in the bronchi." M. 
Louis,§ and the authors of the Compendium de Medecine Pratique, || 
cite cases of dilatation of the bronchi in which the cavernous ronehus 
was heard. I have myself seen all the signs of the most extensive exca- 
vations in a patient that died at no. 26, St. Martha's Ward, (Hospital of 
la Charite,) and who, on examination after death, presented nothing but 
dilatation of the more superficial bronchi, hut to such an extent, that 
even at the surface of the lung, beneath the pleura, one of them was an 
inch in circumference. As this enormous dilatation and the signs that 
corresponded to it existed at the base of the liuig, the idea of a tubercular 

(Vol. l,p, 482. tTraitP Ac Diagnoatir, v. 1. 5 BechCTciiea aur la Phlhisi*, p. B3i. 
XliniqueMeJ. 3d Etl. t, i. p. 7.I. || Tome I, p. 48o, 
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cavity in this case scarcely arresled our attention. M. Hirtz, on tlic 
contrary, places more reliance on the cavernous ronchus than on any 
other sign of the third stage of phtliiais. " It ought to be considered, 
says he*, as the pathognomonic sign of the third stage." " As long as it 
is not recognized, we have no ng)it to admit the existence of cavities, 
though the patient present in other respects all the physical signs united 
of this state of the lung"t. We may think, with M. Hirtz, that the 
cavernous ronchus, taken separately, is of more value than pectoriloquy, 
and even than cavernous respiration, inasmuch aa bronchophony and the 
broncliial character, in some cases, approximate closely to these pheno- 
mena ; but we cannot admit with him, that the diagnosis of a cavity 
ought to be deemed doubtful, as long as the cavernous ronchus has not 
been heard, when all the other physical signs are combined to sustain it> 
We know, in fact, that certain circumstances, such as extreme emptiness 
or fullness of the cavity, prevent the production of gargouillement. 
Again, the diagnostic value of the cavernous ronchus ought, in my mind, 
be restricted to cases where it shews itself in the regions in which tuber- 
cular cavities are usually formed, and where the state of the patient's con- 
stitution and health warrant the idea of phthisis in its third stage. If 
these conditions do not exist, it ia only in cases in which all the physical 
signs of an excavation of the lung are found united, that we can admit 
the existence of a non-tuberculous cavity, independent of dilated bronchL 
While I am on this subject, I may remark, en pamant, after the observa- 
tions of M. DelabergoJ that the cracked-pot sound (bruit de pot fele) con- 
sidered as a sign of the tliird stage of phthisis, is of no value, unless it be 
associated with marked dullness of sound on slight percussion. 
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CHAPTER III. 



COURSE AND CONNEXION OF THE SONOROUS PHENOMENA ; TUEIK 
RELATIVE VALUE, THEIR VARIOUS COMBINATIONS. 



The diflerent sonorous phenamcDo, physiological and morbid, of the 
respiratoiy opparatus, which we hnve passed in review, are subject in 
their general progress, and even in some of their varieties, to laws nearly 
conatant. These laws arc derived from the discovery of the relations 
that exist between the symptomatology and pathological anatomy. Tlie 
physician, who is master of these relations and the laws derived from 
them, knows beforehand, if I may say so, all the resources of the disease 
he has to encounter. He is at each instant aware of all its movements, 
and of all its tendencies ; he can oppose thom even before they are deve- 
loped. If he is called to the patient, when the disease has already gone 
through a part of its course, he can, from the present learn the past, and 
descend into the future. 

A certain number of phenomena belong to the same tj'pc, and are so 
intimately connected with each other, that we always find them in the 
same circumstances; there is a certain type of the anatomical state wliich 
always corresponds to a certain type of the symptomatic state, and then 
successive degradations of each which mutually correspond. A conti- 
nuous chain connects these symptomatic degradations with each other; 
so tliat with the aid of the link which we have within our reach, it is 
poesible, traversing in one or other direction the series of this group of 
phenomena, to ascend to the past or descend into the future. The group 
of alterations in qaaHtj/, and that of the ronchi of phthisis are perfect 
illustrations. 

The combinations of the phenomena with each other, are also regu- 
lated by fixed laws, on which depends what we call the relatiee value of 
lAeie phenomena. In such or such cii-cumstances, we find always, or 
almost always the same combination of signs. Such a phenomenon, co- 
existing with such another, has a certain value, which changes if it be 
alone, or if it be combined with any other ; appearing in such circum- 
stances, after such a phenomenon, it has quite a different value from that 
which it has when it appears in such other circumstances befoi-e the same 
phenomenon. When we know the general laws that govern the prin- 
cipal combinations of these signs with each other, if we meet a case 
where the nioi-e usual combinations are departed from, and an apparent 
confusion of symptoms renders the diagnosis obscure, we can very olfen, 
by ascendinj; from the i-ffect to the cause, and from the simple lo the 
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compound, discover the combination of different anatomiral statPs that 
has occurred, from the combination of the different signs tliat we observe. 
In fact, just as certain oi^nic states are more frequently combined 
among themselves than with others, so in like manner are the signs that 
correspond to them ; but these signs, in combining, do not always pre- 
serve their primitive characters ; they aasmne sometimes a different 
shade, under wiiich it becomes more diificult to recognize them. 

Tliis analysb of the course of the phenomena, of their analogies, or 
their diffei-ences, of their various combinations, is more naturally placed 
after the study of each of them, than in a separate chapter. The general 
fact strikes us with more force, we perceive more clearly its origin and 
its applications, when it immediately follows the particular facta, than 
when it appears iaolalod and in an abstract form. Hence it is that I 
have endeavoured to point out successively the general facts, in propor- 
tion as the mind was prepared for them by the exposition of the parti- 
cular ones. They will be found scattered here and there, especially in 
the second chapter: for example, at pages 9 and 10, 33 to 34, 41 to 46, 
51 to S3, 66 and 67, 68 to 81, 103 to 104. &c. My object here, in recal- 
ling for a moment attention to this subject, is only to impress more 
deeply the importance of considering the symptoms in this point of view, 
and to insist a little upon some of the relatione I have pointed out 
elsewhere. 

1st. Instead of considering egophony, bronchophony, and pectoriloquy 
as three distinct phenomena, having no connexion with each other, shall 
we not derive some advantage in practice from bringing them under a 
common type, of which each is a different fonn or degree. In the first 
place it will, I believe, be more accurate to view them in this way, and 
then, aware of this fact, the ear will avoid the mistake it often makes, in 
always attributing to a difference in nature alterations in the phenomena, 
which most frequently correspond to different dcgi'ees only of the same 
anatomic state. Prepossessed ivith the idea that egophony appears only 
in pleuritic effusions, pectoriloquy in cavities, &e. we always infer their 
existence when wc meet the symptom ; we connect with one of these 
states, dutinel from enery other, an intermediate shade of the symptom, 
which in reality depends on an intermediate state ; because we have 
accustomed ourselves to regard as always and altogether distinct from 
each other organic states, which are often combined and confounded 
togeiher. Hence the errors I have pointed out. 

In fact bronchophony, pectoriloquy, and egophony are very far from 
being separated from each other by such marked limits, such distinct cha- 
racters as Laennec has asserted. It is at times impossible to tell with 
which of these phenomena we have to do ; the most we can say is, that 
it is something which resembles one or the other. A continuous chain 
connecis them together, I'omposed of a number of links that seem to cor- 
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respond to a. similar number of intermediate Jcgrees of pathological 
change. Do we not see Laenuec bimself recognize several degrees of his 
pectoriloquy, egopliony, and broueliopliony, and without suspecting it, 
establish a guecessive transition from one of these phenomena to another. 
" In conclusion," aaya he, " between perfect pectoriloquy and that which 
is quit« doubtful, there are degrees with which practice makes ua fomihar, 
and which it would be as superfluous as it is difficult to describe." Dunce, 
in like manner, says*, " that pectoriloquy is very often doubtful, and may 
easily be confounded with bronchophony, or vice versa, if wc coniine our 
attention to the modification or resonance of the voice alone." All who 
have devoted themselves peculiarly to the study of clinical mtsdiuinc, 
know, that we often see bronchophony rise to the degree of pectoriloquy, 
when there is no trace of a cavity ; and that on the other hand. In many 
cases of cavities, there is nothing more than simple brouehophonic rever- 
beration of the voice. The distinction between bronchophony and pec- 
toriloquy, is always a stumbling block to students ; in general they will 
not admit that there is a difference in the nature of two phenomena 
which they see confounded witli each other by insensible degrees. It is 
to the authority of Laeunec, and not to the fact they submit. " Broncho- 
phony, depending on pneumonic or tubercular induration, may be so 
intense, says M. Hirtz, that the lowest words of the patient arc blown 
through the stethoscope to the ear of the observer ; while daily observa- 
tion proves that in cases of cavities, pectoriloquy is often very feeble and 
scarcely perceptible." Hence pectoriloquy is, in general, a sign of but 
little value in the diognosis of the third stage of phthisis, while bron- 
chophony, on the contrary, is of very great value in the diagnosis of 
tubercular or other indurations of tiie lungs. Pectoriloquy is really but 
a high degree of bronchophony ; for we find that it is where the pulmo- 
nary induration is greatest, where the tissue is become most dense, that 
bronchophony attains the degree of pectoriloquy. The result is the same 
if we compare pectoriloquy and egophony. Wc see this in the following 
words of Laennec f : " Egophony is, of all the phenomena furnished by 
ftuacultation, that wliich seem^j to me most complex in its causes ; it may 
readily be confounded with pectoriloquy, and still moi'e easily with bron- 
chophony, on account of the place in which it Is usually heard. I my- 
self confounded it for a long time with the first of these phenomena, and 
still longer with the second. My uncertainty as to the value of egophony 
was of longer duration, because it does not exist in every case of pleurisy, 
because bronchophony is still more frequently wanting in pneumonia, 
because these two diseases and consequently the two phenomena are often 
combined, and because the number of fatal cases of acute pleurisy is too 
inconsiderable to aflbrd many opportunities of veriiying, by examination 
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T death, the exact rflation between tlje plienomenit ohflerved anil tli« 
iterior lesions." 

We find between bronchophony and egophony the same gradual fusion 
as between bronchophony and pectoriloquy. It is, in many cases, as difii- 
cnlt to dietinguish them from each other i we see them poas successiyely 
one into the other by shades that establish between them an absolute con- 
tinuity. We often see the one occupy the place which Laennec assigned 
to the other : thus bronchophony alone is met in well marked cases 
of pleuritic effusion, and in the very conditions too, indicated by Laennec 
as favourable to the production of egophony ; so also the egophonic cha- 
racter of voice is raanit'ested in some cases where there is no alteration in 
the respiratory organs (see ch. 2, art. 7). "There is nothing, says 
Dance ", in the modification of voice produced by egophony, that 
itially distinguishes it from bronchophony." M. Reynaud thinks, 

that egophony is nothing but remote bronchophony, that is, heard 
'ihrough a layer of liquidf. Laennec, himself, admits that the combina- 
tion of egophony and bi-onchopliony may furnish three varieties, which 
,lie calls the trumpet-voice (la itoie de mrnet), the coimter voice (la 
Voix dejeionj, and the pnnchinello voice ("la voix de poliehinellej. It is 

iry far from true, that these varieties only show themselves in the cir- 
Snmstances indicated by the discoverer of auscultation ; we know, more- 
over, (see page 25) that the degree of pressure made by the ear on the chest, 
*ery great influence on the degree and form of vocal resonance 
we hear, 

The conclusion from all this is, that egophony, bronchophony, and 

^toriloquy, instead of being separated by distinct limits and characters 
j.^ is the case with phenomena differing in nature, are continued into each 
'"Other by a chain of intermediate gradations ; that they cannot be distin- 
'jpiished except at the extremities of this chain ; that it is only in this 

It case, and under certain restrictions (see ch. 2, art. 7), that they corres- 
^nd to the three anatomic types indicated by Laennec ; while with 
I'cspect to almost all their intermediate degrees, there is nothing very 
i-ifiied in their relations with pathological anatomy; of the three pheno- 
mena bronchophony is that whose relations are most constant ; a tolerably 
close connexion is found to exist between its degrees and the degrees of 
induration of the pulmonary tissue. (26) 

2nd. Under the the name of alterations of quality, I have united in the 
same class a certain number of phenomena, hitherto regarded as quite 
distinct from each other, and have considered them as belonging to the 
some type, of which they are merely successive degradations (see p. 53). 
I have united in this class: 1°. metallic tinkling; 2°. the amphoric char- 
acter; 3°. the cavernous character; 4". the bronchial character; 6*. the 
blowing character; 6'. the resonant character ; 7°. the clear character. 

• Diet, de Med. Snd edil. I. 4, ii. 415. 

t Auarult. Med. priil, .Ic M. Anilml, nrilc JI. T.ne.iiiec. \\ 9i. 
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It ia in particular in tlic stuily of phtbisis, that we can easily convince 
ourMclvcs that all the alterations of metallic quality are identical in their 
nature, and only differ from tho degree of anatomitiil change tliut produces 
them. I", when thii pulmonnry tissue becomes the seat of tubercular 
infdtratlon, sufficient to modify the qualily of the aounda of respiration, 
we find tlie murmurs, the expiratory first, and afterwards the inspiraloiy, 
assume a clear, resonant, blowing qwdily, which we recognise as the pre- 
clude to the bronchial character ; 2°. in fact, if we follow the progress of 
the affection, we soon see the branchiiLl character appear distinct, but 
feeble, and heard in expiration only ; and now, in the corresponding 
points of the lung, tlic tissue ia more indurated, the tubercular inliltratiori 
more advanced ; 3°. the disease still increasing, tlio bronchial cliarnetcr 
next spreads to inspiration, and at the same time acquii-oa more intensity 
in expiration; 4*. at length when the lung has acquired a great degree of 
density, tlie bronchial character appears in its most marked forms during 
both periods ; 5'. while the pulmonary induration continues to incniase 
round the tubercular mnsses, these soften at their centre, an excavation is 
hollowed out, the air of the neighbouring bronchus finds its way to it, and 
we see the broncliial character change by degrees into the cavernous j 
tJiis increases in intensity as the cavity increases in size ; 6°. if a vast 
cavity be formed in tho lung, if moreover, it be separated from the ear by 
ports of no great thickness, and that it communicates with the bronchial 
system by a small opening, the cavernous respiration assumes the 
amphoric character ; and this character becomes much more widely 
extended and much better marked, if instead of an excavation of 
moderate extent, such as phthisis produces in a lung, a communication 
be established by means of a pulmonary fistula, between the bronchial 
system and the corresponding pleural cavity. Tlie same anatomical 
conditions exist in fact in the two last circumstances, only in a different 
degree in each. In both coses, there is a large excavation, partly filled 
with liquid, partly with air, and which receives, througli a narrow open- 
ing, a. column of air in respiration. (27) 

In dilatation of the bronchi, there is nearly the same succession of 
jihenomena, because there are nearly the same physical conditions : 
1°. a cavity of increasing diameter; 2^ the pulmonary tissue that sur- 
rounds it undergoing successive degrees of induration. If the indura- 
tion of the lung increases, or if the cavity in which the air moves 
enlarge, whether from mere dictation of the bronchi, or from the for- 
mation of an excavation in the lung, or still more, if those two 
circumstances go on together, we see the blowing, bronchial, cavernous 
characters appear in succossion, and the transition from one to tho other 
is 8o gradual, that we are often embarrassed as to the precise determina- 
tion of the character of two neighbouring phenomena. In a woman 
who died lately at No, 26, Si. Martha's ward, under the care of M, 
Andral, the bronchi were found enormously dilated, on examination after 
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ileath ; some of them were nearly an inch in circumference at the surface 
of the lung, and in those points we had recognised during life most 
marked cavernous respiration ; others exhibited a gradually decreasing 
developenient, and as we had carefully noted the different points where such 
and such symptoms were heard, we were able to establish this relation 
between the symptoms and the pathologic alterations, tliat in proportion 
aa we receded from the point of greatest dictation, in passing to the 
noimal state, we passed through the different varieties of metallic gxalUff 
pointed out above. 

3rd. We have seen that in the physiological state (see p. 33 and 34,) the 
qualilff of the respiratory sounds becomes more and more clear and 
metallic, in proportion aa we ascend from the lower to the higher sections 
of the respiratory apparatus ; we have seen that an intimate relation 
could be established between the successive elevation of the gwditg of 
these sounds, and the successively increasing physical conditions of the 
different sections of the respiratory apparatus j we have ascertained that 
n the pathological statfi the alterations of qualit;/ of the normal sounds 
compose a successive series, each degree of which is intimately connected 
I with the new anatomical conditions in which the lung is placed. Now, 
» the greatest analogy exists between the successive degrees of normal 
qualittf, and the successive degrees of morbid quality, because in reality 
nearly similar physical conditions belong to both. The similarity of 
effects depends on a similarity of causes. The successive increase of the 
diameter of the cavities traversed by the air in inspiration and expira- 
tion, and the successive increase of the conductibility and vibratory con- 
ditions of the walls of these cavities or of the surrounding tissues, are the 
two circumstances on which the successive allerations of jualily in the 
respiratory sounds depend, and these circumstances exist in both cases. 
We might, even a priori, pass from physiology to pathology, and say, 
if anatomical alterations take place in the lung of such a kind, that they 
represent more or less closely the normal conditions of the respiratory 
I canals, alterations of qualil>f nearly similar to the successive degrees of the 
I 'normal sounds must be produced ; now this reasoning is perfectly appli- 
cable, as is seen, to the anatomical and symptomatic conditions of phthisis 
and of dilatation of the bronchi. Thus it is that physiology and patho- 
1<^ are twined together, and afford to each other tlie support of ana- 
It^, if we will only take the trouble to ascertain the relations of the 
I -ftcts, and to ascend constantly from the phenomena and their varieties to 
I <the physical causes that determine tliem. 
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CHAPTER IV. 



CLASSIFICATION OP THE PHYSIOLOGICAL AND MORBID SONOROUS 

PHENOMENA OF RESPIRATION. 

The two following tables exhibit in a summary form the arrangement 
I adopted in my researches on the physiological and morbid charactern of 
the respiratory soimds. 

In the first are seen, in the first place, the primary characters of the 
respiratory somids which have served as the basis of my observations, in 
the physiological and in the morbid state. 

A brief exposition of the nature of these primary characters in the nor- 
mal respiratory murmurs, in the voice and in the cough, occupies tlic 
remainder of this first table, and establishes the limits between the physi- 
ological and morbid states of these sounds, without a knowledge of which 
the observer, embarrassed in his judgment, can derive no profit from 
auscultation. 

In the second table are comprised all the forms of the respiratory 
soundsy of the voice and of the cough, that exceed these limits, that 
is, that constitute the piorbid state, and which arc discovered by analyzing 
the primary characters placed at the top of the first table. 



Y.'h 
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Primary characters to be studied i 


1 tlie physiological 


Bounds of respiration. 




1". Proper or ilialinctive character j 


BP. Tone ; 


»J. Hard or Hoft charactpr ; 


6". IntoasHty 


30. Dry or humid charac-ter : 


7*^, Lluration 


4». QuaHt!,! 


8". Rhjtiuc. 



A. Inspiratory and expiratoiy murmure : 

TA pure light breathing. 

I Soft, free, mellowj character. 

Neither dry nor humid but bctnccu both. 

Intonaitj of inspiratioa represented by 10. 

Intensity of eipiratlon represented by S. 

Duration of inspiration ri>prGsented by 10. 

Duration of expiration represented by 2. 

Murmurs successive in tlieir duration but not conveying tlie iniprcsai 
of the dcveiopement of eclla. 

Murmurs more marlied in £ront than beliiiid. 

Murmurs somcwlmt more marked auperioriy thiui uiferioriy. 

Murniurs the same at each side of chest. 



H 



ill 
ill 



Bronchial and tracheal munuurB not heard, in the normal state, tliraugh 
the pulmomtrj tissue. 

Tracheal, laryngeal, pharyngeal, buccal, and nasal murmurs, heard In 
the normal state, as ivcll at a distauee as by mediate or immediate 
auscultation ; better li card in proportion as they belong to a higher 
section of the respiratory apparatus. 

Murmurs tending more and more to liocome equal in intensity and dura- 
tion, in proportion aa they belong to a higher section of the respiratory 
apparatus. 

Murmurs whose jualitj/ is more and more marked, in proportion an they 
belong to a higher section of the respiratory apparatus. 



B> Sounds of tlie roicc and < 
^ KUBCultation : 

1°. Voice. 
Sound tolerably distinct. 

rather obscure. 

a kind of buziinff. 

some wlmt jerking. 

diffused beneath the oar. 

Words of the patient Indlstincl. 



ugh heard by mediate or immediate 

2". Couffh. 
Sound dull. 
. somewhat elevated. 

short. 

somewhat stifled. 

diifuBcd beneath Ihc car. 



J 



if i 



flip. 
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Clttiii/ication of the ronelii in particular. 

A good classification of the ronciti is of more importance tliau jKirhaps 
some may suppose, for the diagnosis and prognosis of the affections 
to which they belong. These phenomena are very numerous, very 
important in serociology; hence it is most necessary to establish such well 
defined limits between their characters, as will enable us to recognize them 
wherever they a|>pear, to distinguish thera from each otber, and to refer 
Uiem to the anatomical conditions which they represent. 

M. Andral's classification of the ronclii, founded on their place of 
origin, in such or such a section of the respiratory apparatus, is most 
generally adopted ; it is the one that, in the actual state of science, 
is best suited to the wants of the subject. That which I propose is in 
part borrowed, as will be seen, from M. Andral's ; but, instead of taking 
a single character as the basis of classification, as has been hitherto 
generally done, it appeared to me more advantageous to take several ; 
some principal, some accessory. The characters I have taken are the 
following; 1°. their seat or place of origin ; 2". their bubbling or non- 
bubbling character; 3°. tlieir dry or humid character. These are, it is 
plain, the characters that are most common, most constant, and most 
easily analyzed ; they are also tliosc which establish the most direct 
rehition between the phenomenon and the circninstances that produce it. 

1". Seat. 

The position assigned to the ronchi in such or such a part of the 
respiratoiy apparatus is often in a great degi'ee conjectural ; but, apart 
from this inconvenience, which after all only applies to a small number 
of cases, and b corrected by combining together several bases of classifi- 
cation, the consideration of the seat of the ronchi is very important ; 
it assists in localizing in this or that portion of the same system the 
affection on which the ronchus depends ; it harmonizes also perfectly, in 
the great majority of cases, with the peculiar form of the ronchus, with 
its constant and inconstant characler, Sio. ; frequently it affords a key to 
the mechanism of its production. Ronchi may be produced in any part 
of tlie passages traversed by atmospheric air, from the mouth to the air 
cells ; but in general we comprehend under this name only the soimds 
produced in the laryngo-bronchial canals. 

2°. ByiMing or non-bubhlinff eharaeler. 

This character is essentially clinical. It divides the ronchi into two 
very distinct classes : one class gives to the ear the sensation of bubbles 
that arise, are developed, and burst in the midst of a matter more or less 
liquid, more or less viscid ; in the other we at once distinguish that there 
arc no bubbles, that it is a kind of eontinous sound, like blowing, whist- 
ling, or a note struck on a base cord. These two sensations are perfectly 
distinct; persons the most inexperienced in auscultation at once rank u 
ronchus in one or other of these classes. These two physical characters 
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ni-e the most constant as to the lawa that regulate ttiem, thu 
in their form, and the most easily recognized and analyzed. 

3". Whether a. ronchus he of the bubbling or non-bubbling elasa, 
it always gives the sensation of dryiieSiS or humidity. This NUnBation is 
very distinct in well marked caaea ; it is by no means so in the {loints of 
contact of the dry and humid ronchii and these puints of conttiut am 
rather numerous ; besides, a. ronchus which is dry to day may be liuniid 
to-morrow. This character, therefore, though furnisliing a very good 
means of distinguishing the ronchi, may not be sutBcient fur this purpose, 
as there is a point where it ceases to be applicable. The bubbling 
or ijon-bnbbling character, on the other hand, if employed alone, would 
sometimes prepossess the mind rather too much as to the mechanism of 
formation of the ronchi ; besides, the same sonorous phenomenon, in pass- 
ing through its different phases, may at first not belong to the bubbling 
class, and afterwards come to take its place there. Such are the ronchi 
we have described under the name of dry crackling and humid crackling. 

It is evident that no one of these three principal cliaraclors will 
in itself suffice for a complete and accurate classification of the ronchi. 
The three together, on the contrary, comprehend every thiug important 
to be known in a ronchus, as well for the purpose of distinguishing 
it from others, as of referring it to the causes that produce it, and hence 
of making use of it as a means of diagnosis and prognosis. Ranged after 
each other, according to their degree of importance, they mutually 
correct whatever deficiency or excess there may he in each. This com- 
pound basis of classification has also another advantage ; that of con- 
traating those three principal characters with each other, of uniting thera 
by their natural relations, by certain general views which result from 
contemplating them all together. This mode of classification, more jjcr- 
hapB than any other, puts us in the way of discovering the relation of u 
phenomenon with its causes, as well physical as physiological. Thus it 
ia that the formation of bubbles, supposing the concurrence of two con- 
ditions, of a column of air and some kind of liquid meeting in a cavity, 
we might o /iriori conclude that all the bubbling ronchi would be humid, 
and that all the non-bubbling ronchi would be dry, because it is from the 
absence of one of the preceding conditions that the latter ronelii 
originate j now, this is exactly the result obtained by observation. Thus 
it is that, inasmuch as the bubbles of a ronchus cannot exceed in magni- 
tude the cavity in which they are generated, we have reason to think, 
and observation confirms the opinion, that wo may judge of the part of 
the trachea-bronchial apparatus in which the ronchus is produced, by the 
size of the bubbles : in fact all the vesicular ronchi have small bubbles ; 
all the humid bronchial ronchi have voluminous bubbles, and so likewise 
the gurgling ronchus. Thus it is that, liquids having a tendency 
to settle in the vesicular section of the lung, which is the most depending 
[Hirt, and the more or less round form of the aii* cells being beaidss 
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a physical condition favourable to the prodnction, to thu formatiou 
of bubbles, we tnigbt at once conclude tliat the ronchi produced in the 
vesienltir section must be both bubbling and humid ; now, this a priori 
result is confirmed by observation. We might farther conclude that every 
disease tliat t^nde to obstruct the pulmonary cells, and to (iroduce in them 
a more viscid humidity than usual, origlit to render the bubbles, if tliey 
fin-m nt all, smaller and more dry; for example, the primary crepitant 
ronohus of pneumonia compared with the subcrepitant ronchus of 
icdema. 

This classification, founded on a compound basis, has these indisputable 
advantages over classificatiuns founded on an exclusive character ; it does 
not, however, corresftond to all the wants of the subject, it does not 
satisfy the mind on all points. This fault is leas in the elaasiflcation than 
in the imperfect knowledge wo still possess of several of the phenomena 
it comprehends. 

The seat is the character taken as the first basis of elaseiflcation ; the 
bubbling or non-bubbling character comes next ; the dry and humid 
character last. 

Considered in respect to their seot, the ronchi may be divided into six 
classes. 

1°. Intra-vesicular j 2°. extra- vesicular j 3°. bronchial ; 4°. txacheal ; 
5°. laryngeal ; 6°. bucco-pharyngeol. 

1°. Inlra-vencularroncki. 

These are supposed to be produced within the air cells. They are all 
bubbling, all have the humid character ; they are the following : as they 
have different degrees of humidity, I arrange them here in the order of 
their decreasing humidity ; — 

1°. Humid ronchus with continuous bubbles of sanguineous congestion j 
2". subcrepitant ronchus of oxlema ; 3*. subcrepitant ronchus of acute 
capillary bronchitis j 4°. subcrepitant or crepitant ronchus redox of pneu- 
monia; 5°. primary crepitant ronchus of pneumonia. 

2*. Exlra-teneular ronehi. 

They naturally form two secondary classes, according as the tissue of 
the lung has preserved its continuity, or as it has been excavated. 

1st. In the first case we find two peculiar sounds to which I have 
already devoted a special description ; these are the criLeUing, and pul- 
monary crumpling sounds, or ronchi. I conceive that these peculiar 
sounds are formed onfside the air cells, by the compression of Uie 
pulmonary tissue against the foreign bodies (the tubercles) that are 
deposited in it. This opinion is not, as may be supposed, a mere con- 
j(;cture. It is the result of the comparisons I have made between the 
pathological changes and the symptoms in the cases I observed. It is the 
result of some esperimenis on sponge artiSeially approximated \o 
the different morbid conditions of the pulmonary tissue ; expertmcnts of 
which 1 have given an idea in another part of this wcwk (sue p. Iti). 
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The crackling and crumpling ronchi arc each ilry and non -bubbling. 
The crumpling ronchua preserves thia character during its entire dura- 
tion ; il never exists except in tbis form. The crackling ronchtiiii, on the 
conlniry> ba^ two periods, one in which it is diy and non-bubbling, the 
other in which it is humid and bubbling ; the transition from the one to 
llm other is quite gradual. 

2nd. The preceding ronchi prepare the way for the second order of 
extra-veBicular ronchi ; for the latter, which we arc now about to notic«, 
are nothing but the gradual degradntion of the crackling ronchi. The 
dry crackling commcncca the chain, the humid crackling forms the 
second link ; after tliia there is a solution of continuity, and later still on 
escavtttion of the pulmonary tissue, and we find the mucous ronchua with 
a clear or cavemulous gaality, the dry cavernous ronchua, and the gurgling 
successively appear. These ronchi, in fact, constitute this second order. 
They are nil bubbling, all bumid, with the exception of the dry cavernous 
ronehus. This last has not been described; it b produced in circum* 
stances tliat are not common where cavities, completely drained of 
liquids, and somewhat dried up in the interior, are in the same condition 
with respect to the atmospheric air, as the bronchi and trachea in the first 
stage of acute bronchitis. So, too, the effects, the sounds produced, are 
nearly the some ; they differ only in their quality, cavernous in the one 
caae, bronchial in the other, that is, in the form and diameter of the 
cavities in which they are generated. The tone of the dry cavernous 
ronchus, like that of the dry bronchial, may be grave or acute. 

3°. Uronckial rone/ii. 

Those that are produced in the bronchial system. Here we encounter 
the inconvenience of a classification founded on the aeat. For we cannot 
determine an exact limit between the bronchial and vesicular sections ; 
consequently the two classes of ronchi must be more or less confounded 
at their point of contact. The conditions of dryness and humidity being 
vejy easily produced here, and being, in fact, often produced in different 
morbid circumstances, we have the four secondary classes of bubbling 
and non-bubbling, dry and humid ronchi. 

The following are the bubbling and humid bronchial ronchi ; I arrange 
them in the order of their maximum of humidity. 

I". The gui^ling (i/arffouillement) in cases of considerable dilatation of 
the bronchi ; 2°. the mucous with large bubbles ; 3°. the mucous with 
moderate bubbles ; 4". the mucous with small bubbles. 

The non-bubbling and dry ronchi are, some grave, as the sonorous and 
snoring ronchi ; some acute, as the sibilant and wliistliug. Some varieties 
are derived from each of these orders. 

4". Tracheal roneJti. 

The physical conditions of the trachea are nearly the same as those of 
the bronchi ; accordingly we find in huth precisely the same ronchi ; the 
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only di£ference is that in the tracheal, the dry have a greater intensity, 
and the humid lai*ger bubbles. 

. The bubbling tracheal ronchi are reduced to one alone, the ronchus of 
the dying. 

The non-bubbling and dry ronchi, like the preceding, are some grave, 
as the tracheal ronchus ; some acute, as the tracheal whistling. 

5^ Laryngeal ronchu 

No bubbling ronchus is generated in this section of the respiratory 
apparatus. The non-bubbling ronchi are dry, some grave, some acute. 

6^ BuccO'pharyngeal ronchi. 

(See what I have said of them at page 123.) 

With respect to the ronchus which Laennec considered pathognomonic 
of interlobular emphysema of the lungs, and which he called dry crepi- 
tant with large bubbles, every thing leads me to think, as I have said at 
page 122, that it is nothing but the crepitant ronchus of acute capillary 
bronchitis. 
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LAWS OF COEXISTENCE OF TltE EONOHOU8 niF-KOSIENA, FTC. Ill 



CHAPTEK V. 



LAWS OF COEXISTENCE OF THE MORBID SONOROUS PHENO- 
MENA OF THE EESPIBATOKY SYSTEM WITH INSPIRATION rtR 

EXPIRATION. 

The separate study of the two periods of reapiration, neceasarily Icails 
to the investigation and determination of the htws of coexiaience of each 
of the sonorous phenomena of the respiratory apparatus, with one or 
other of the two respiratory murrauca. We find in these laws of co- 
existence of the morbid sounds with inspiration or expiration, a number 
of differential characters which are useful in practice. Certain sounds, of 
very different diagnostic value, arc eometimea confounded with one 
another in many respects, and dbtinguished by tliia character : that some 
coexist with both periods of respiration, while others coexist with one 
only ; sucli are, for example, the humid bronchial ronchi, compared with 
the vesicular ronchi. There are other signs, which appeuring first 
in expiration, and not extending till later to inspiration, enable us in this 
way to estimate the progress of the disease ; such are the alterations 
of qualiti/. The constancy, for the most part, of the laws of coexistence 
of the sonorous morbid phenomena with this or that period of respiration, 
gives, in general, considerable value to the signs derived fi'om this source. 
Nor indeed is this means of diagnosis altogether unknown ; the idea of 
employing it occurred to seveml ; we find traces of it here and there in 
their works ; but almost all have confined it to the study of the ronchi. 
M. Andml" has sanctioned the principle. Laennee had applied it to the 
dry crepitant ronchus, which he considered pathognomonic of interlobular 
emphysemat. Dance had done the same for the crepitant ronchus of 
pneumonia^. M. Hirtz, in the excellent thesis he has published on aus- 
cultation, seems to have paid scarcely any attention to this subject H- The 
authors of the Compendium de Medecine Pratique have given it more 
consideration, and have summed up all that had been previously said 
respecting itj. 

1st. Each of the two classes of morbid sonorous phenomena that we 
have described may be met alike in inspiration and in expiration. The 
morbid sounds of the second class, however, seem to belong more pecu- 
liarly to expiration, in tliis sense, that the greater number of them appear 

* Alll^cu1t. Med. cil. d'Andral, rol. 1, p. 136. f ^^'•^■ 

X Dktionaira dc Medecine, 2nd edit. t. 4, p. 400. 

n Thcu InaugurolG. p. 26. S Tome 1, puj^en 472, 482, 4S3. 
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first in it, and, moreover, nlwitjs maintflin there tlicir maximum of 
(Icvelopement. 

2nd. The modifications by augmentation are met almost equally in 
expiration and inspiration ; but those that coexist with expiration are of 
far greater importance in diagnosis than the others. The modifications 
by diminution belong much more peculiarly to inspiration than expira- 
tion, and are besides much more frequent in it. The complete cessation 
of expiration is very rare compared with that of inspiration. 

Srd. All the morbid sonorous phenomena comprehended in the first 
group of the second class (alterations of qvaliti/) are much more intimately 
connected with expiration than inspiration, They have all a common 
character, that of appearing always in succession, never at the same time, 
in the two periods of respiration. They appear first in expiration, after- 
wards extend to inspiration, preserve for a long time a higher degree in 
the former, and never present the same degree of intensity in both, 
except towards the end of their course, when they have attained their 
maximum of developement. 

4th. No very fixed law governs the coexistence of the grave or acute 
tone with inspiration or expiration. We meet them sometimes in one, 
sometimes in the other of these periods ; however, we find the grave 
tone coincide more frequently with the second, and the acute tone with 
the first. 

5th. It is usnallj through the expiration that the ratio between the 
inspiratory and expiratory murmurs is disturbed ; but in general this dis- 
turbance depends on modifications produced in both sounds at the same 
time; especially when these modifications are of opposite kinds. 

6th. The characters of hardness, roughness, difficulty, shew themselves 
in general in inspiration before tliey appear in expiration ; they remain 
always more sensible in the former. They never become well marked in 
the expiratory murmur, until its intensity and duration arc greatly aug- 
mented, and that some trace of change of quality has appeared in it, as in 
emphysema of the lungs. 

7th. It is the same with respect to the cliaractera of dryness and 
humidity ; they coexist in particular with inspiration, but they may also 
be met in expiration, under the same conditions as the preceding cha- 
racters. 

8th. With regard to the ronehi, we may say, in general, that they 
belong more peculiarly to inspiration. This is what we would expect, as 
the column of air is better able to act on the liquid in the respiratory 
canals in a way calculated to produce these sounds, in inspiration than in 
expiration. 

We see, on the whole, that the division is somewhat imequal between 

inspiration and expiration ; the greater part belongs to the former. But 

if it be true, that the greater number of the morbid sonorous phenomena 

agmotv peculiariy to inspiration, it is not less so, that these that are 
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moEt important arc found much ninrn immeilintdly oonnected witli expt- 
radoR ; the one boa tiie (ulvantngfi in niimiicr, tlui otiicr in vnlup. 

Ist> In supplementary respiration, llie slight clear i/ttaltly which is pre- 
MDt occupies equally botli periods ; whibt in morbid respiration, if there 
be a commencement of alteration of guaHlff, it exists only in expiration ; 
or if it coexists with both periods, it is more marked in it. 

2nd. In normal bronchial respiration, such as is heard over a small 
space at the root of the lungs, the bronchial qnaliti/, from its low degree, 
is audible in expiration only ; so true is this, that we may establish us a 
general rule, that wherever the bronchial character, coexisting in a well 
markeil manner with both expiration and inspiration, is audible at the 
toot of the lungs, there is every reason to think it is the morbid and not 
tlie nonnal bronchial character we hear. 

3rd. The law that determines the coexistence of the alterations of 
quality with expiration first, and then with inspiration, during their 
period of increase, remains the same during their decrease ; that is to say, 
that the same series of phenomena takes place in an opposite direction, 
and that it is in the expii-ation the alterations of gualUy are last heard. 
By means of this law we can estimate the decreasing as we did the 
increasing course of the disease. 

4tli. The more elevated the form in which the attenttiona of ^uo/ifjr 
exist, the more equally do they alfect inspiration and expiration, still, 
however, in general presenting a little more developement in expiration. 

Sth. In some cases of hydropneumothorax with perforation, the me- 
tallic tinkling described by Laennec is entirely wanting; but, in its 
stead, the amphoric character of the respiration seems to reverberate in a 
vague diffused sound, a sort of echo which resounds iu the chest, and 
rings like the voice under an arch j tliis phenomena may be designated 
metallie reafma/nce. It often accompanies both the voice and cough, and 
is sometimes produced along with metallic tinkling. It coexists with 
both periods indifferently. 

6th. With respect to metallic tinkling, it belongs peculiarly, but not 
exclaaively, to expiration. We know, in fact, that the way to produce it 
is to niake the patient cough, or speivk, or expire forcibly while we are 
auscultating the chest ; now, coughing and speaking are but modes of 
expiration. If it is produced during Ixith periods, it is most marked in 
expiration. 

7th. The pleuritic friction sound in its 1st degree, the grazing sound, 
is heard only in inspiration. In its 2nd degree it may be audible during 
tx>tli inspiration and expiration, but it is more marked in the former. In 
llie 3rrl degree it coexists with both. It may be equally intense in both, 
hut in general it is more marked in inspiration. In conclusion, the 
pleuritic friction sounds arc found less frequently coinciding with expir- 
ation, in proportion as they are weaker, and as they are more near their 
origin or cessation. During the decrease of a pleuritic friction sound, 
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chiefly in inspirntioD ; wliilst in the bronchitis of the large tubes that 
accompanies emphysema, it mtlier coexists with expiration, and is then 
more marked. 

2°. HuTnid bronchial Tonchi. 

They are distinguished by the general name of raucont;. The mucous 
ronchi with small bubbles may appear, and usually do appear at the same 
time in both expiration and inspiration; there id even in this a good 
differential character between tlieae ronchi and all those includetl under 
the name intravesicular ronchi. Their coexistence with the two periods 
of respiration is more equal and more constant, in proportion as they 
become more humid and rooi-e voluminous. 

IV. and V. Tracheal and laryngtal ronchi. 

The trnchi'al and Inryn^jea! ronchi follow oxaclly the same law as the 
bronchial. 

VI. Iinr.co-2'hari/nff(al ronchi. 

The small bucco-pharyngeal ronchuB, with fine, delicate, slight bubbles, 
which I have already described, is heard chiefly in inspiration, but is also 
perceptible in expiration. 

Such arc the laws that regulate the coexistence of the different ronchi 
witli this or that period of respiration. They may be redueedto a cer- 
tain number of general principles aa follows : 

1st. The more nearly the seat of any ronchus, whether it be dry or 
humid, bubbling or iion-huhhling, approaches the vesicular extremity of 
the respiratory apparatus, the more exclusively does it belong to inspira- 
tion. For example, the entire class of intra-vesicular, and the first order 
of the olftBs of extra-vesicular ronchi. 

2nd. On the other hand, the more the seat of a ronchus approaches the 
exterior extremity of the respiratory apparatus, the more equal and con- 
stant is its coexistence with both inspiration and expiration at the same time. 

3rd. The interval between these two extremes is occupied by a number 
of intermediate degrees, in which are arranged, always according to the 
same principle, the ronchi which ascend by successive steps from on 
exclusive coexistence with inspiration, to a common coexistence with 
both periods of respiration. 

4th. The general principle contained in the three foregoing proposi- 
tions appears under a different form in tlie following: the exclusive 
coexistence of the ronchi with inspiration alone is moi-e marked in pro- 
portion as they originate in a narrower part of the respiratory system, for 
example, in the vesicular section. On the other hand, they extend 
to expiration, and coincide more and more with both periods, in propor- 
tion as tliey are seated in a wider part of it (for example, the mucous 
Wand the il/y bronchial ronchi, compared with the extra-vesicultir ronchi 
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TABLE SHOWING THE LAW OF COEXmPIRATION. 



The order in which the phenomena arm them. 



!•. MoBBiD Charactbbs COBX- 

ISTINO BXCLUSIVBLY, OR AL- 
MOST bxclusivbly with in- 

SPIBATION. 



1. Humid ronchus with con- 

tinuous bubbles. 

2. Primary crepitant ronchus 

of pneumonia. 

3. Mucous ronchus of the 

3rd stage of pneumonia.* 

4. Grazing pleuritic friction 

sound, 
b. Pulmonary crumpling 
sound. 

6. Dry crackling ronchus. 

7. Sub-crepitant ronchus of 

cedema. 

8. Sub-crepitant ronchus of 

capillary bronchitis. 

9. Crepitant ronchus redux 

of pneumoma. 



The three first sounds co» 
exist exclusively with inspi- 
ration; the others sometimes 
occur in expiration also, but 
only as exceptions. The 
frequency of these excep- 
tions increases from No. 4 
downwards. 



* See what was said of this 
ronchus at page 128. 



2o. MOBBlD CHARACTI 
ISTINO AT ONCB 
INSPIRATION AND B] 



kRACTBRS CORX- 
fLY WITH INSPI- 



1. 

2. 

3. 

4. 
5. 

6. 

7. 

8. 
9. 

10. 
11. 

12. 

13. 

14. 

15. 
16. 
17. 
18. 
19. 

20. 

21. 



cavern< 



m of intensity 
on. 

cessation, 
acter. 
ter. 
iction sounds, 
crumpling 



Humid 
chus. 

Dry cavernous 
Drv \ ^'•<»chi 
^^ I tracheal 
Cavern ulous ro 
Rasping pleurr 
tion sound. 
Proper pleuritif kling ronchus. 
sound. Jitant ronchus of 

Augmentations 
sity. ^itant ronchus of 

Diminutions of i bronchitis. 
Augmentations t ronchus redux 
tion. lonia. 

Diminutions of I crackling ron- 
Amphoric chart 

! Cavernous clharyngeal ron- 
Veiled puff. 
Bronchial chart lous ronchus. 
j Metallic tink x ronchus. 



\ resc hial 

Blowing characeal 
Resonant chara geal 
Clear character hial 
Mucous ronchi. nous 
Humid crackli eal 
chus. geal 

Dry, hard, roii 
racter. 
Humid eliaractc 



Humid 
ronchi. 

ronchi, 

dry and 

acute 

toned. 
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of the lat order); in like manner, when tliey arc produced in newly 
formed cavities, they coexist more wiually with both inspiration and 
expiration, in proportion as the diameter of the cavity is larger ; for 
example, the suecesaive eeried of the humid crackling, cavemoua, dry 
cavernous, and gni^ling ronchi. 

5tli. The bubbling ronchi are found to coexist more with both perio<ls 
in proportion as their bubbles arc voluminous. On the contrary, they 
coexist more excloaively with inspiration, in proportion as their bubblea 
are smaller. The same law is applicable to tiie degree of humidity of the 
fine bubbling ronchi ; thus we have seen that the coexistence of the 
vesicular ronchi with inspiration is in general more exclusive according 
OA they have less of the humid character. 

fifJi, The more intense the dry non-bubbling ronchi are, the more they 
invade both inspiration and expiration at once ; nnd mi-e tuna, the more 
feeble they are, the more exctuaivcly do tliey coexist with inspiration ; 
for example, the dry bronchial ronchi compared with the dry ronchi of 
the I st order of the extra-vesicular class. 

7th. The coexistence of the dry, non-bubbling ronchi, witli this or tliat 
period of respiration, corresponds in a similar manner with their tone. 
Thus the ronchi whose tone is grave coexist more peculiarly with expi- 
ration, and those whose tone is acute with inspiration. 

8th. The ronchi that coexist exclusively with inspiration de^iend in 
general on more serious affections than those that coexist with both 
inspiration and expiration at the same time. 

This principle would be completely general, but for the humid crack- 
ling and the gurgling ronchi, which are exceptions to it. 

I have placed here a tabular view of the coexistence of the morbid 
soimds of the respiratory system with this or that period of respiration. 

I have divided this table into six columns. The first includes all the 
sounds that coexist exclusively or almost exclusively with inspiration. 
In the second are those that coexist at the same time with the two 
periods of respiration. I have placed in the third those sounds which are 
first heard in inspiration and afterwards extend to expiration. In the- 
fourth those that commence in expiration and spi-ead afterwards to inspi- 
ration. The fifth mcludes those that coexist with both periods, but are 
more marked in expiration Lastly, I have united in the sixth those that 
coincide with both, but are more marked in inspiration. No morbid 
character coexists exclusively with expiration. 

With this table, and those formerly given, in addition to the general 
principles already laid down, it is easy to establish useful diagnostic rela- 
tions between the diiferent sonorous morbid phenomena of the respiratory 
system, considered under the point of view of their coexistence with one 
or other period of respiration. 

I may mention here some of ihe results of differential diagnosis that 
may be thus obtained. 

i>2 



i 



lat. When the metallic quality of tbe reapirntovy munnurs api^nrs in 
both periods, and at a cerff low d^ee, this is sufficient to warrant the 
opiaion that it is the cloor metallic quality peculiar to supplementary 
respiration, and not that which respiration presents in the iirst stage of 
phthisis; this is, in general, sufficient to warrant us in ascribing the 
modifications of intenaity and duration presented by the respiratory mur- 
murs to the first, and not to the second of these causes, 

2nd. If tbe bronchial character, after Imving existed exclusively in 
expiration, makes its api>oarance, after a longer or shorter period, iu 
inspiration, we can liare no doubt that the disease to which it corres- 
ponds has increased, and we can measure with tolerable exactness 
the progress it makes by the degree of intensity successively acquired by 
the bronchial character. 

3rd. If we have satisfied oui-selves that the bronchial character exists 
only in expiration, we may he sure it does not belong to supplementary 
respiration. 

4th, If this bronchial character be heard in the region corresponding 
to the root of the lungs, and if at the same time it presents that degree of 
intensity I have elsewhere described as the third degree, we may be very 
certain it is not the natural bronchial character. 

5th. If, while the inspiratory murmur is audible to a certain extent, 
we can perceive no trace of the expiratory, we will have reason to think 
that this separate cessation of the expiratory murmur is merely the 
momentary eflect of the manner in which the patient respires, and is not 
connected with any morbid state of the chest. If the patient be led to 
breathe more naturally, the murmur of expiration will at once appear. In 
iact the separate cessation of the expiratoiy murmur docs not correspond 
to any morbid state. 

6th. We may come to the same conclusion, if, while the expiratory 
murmur maintains perfectly its duration, its intensity, and its normal 
quality, the inspiratory is inaudible. 

7th. Among the bubbling ronchi, there are some that might be con- 
founded with each other, and tliat may be distinguished by their coexis- 
tence with inspiration or expiration. Thus, the primary crepitant 
ronchus of pneumonia is distinguished from the crepitant ronchus redux, 
by the fact tliat in the latter some bubbles are heard during expiration, 
while the bubbles of the former are only heard in insjiiration. In the 
same way we may distinguish the primary crepitant ronchus and the 
humid ronchus with continuous bubbles from the subcrepit«nt of cedemo, 
the subcrepitant of acute capillary bronchitis, &c. which, though coexist- 
ing chiefly with inspiration, pi-oduce usually a few bubbles in expiration. 
We may with still more certainty distinguish tliem, by this means, from 
the humid crackling ronchus, and especially from the bronchial mucous 
ronchus with small bubbles, the essential cliaractcr of which is their 
e al oDce with both periods of respiration. 
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8th. Ify in the course of a pneumonia, a mucous ronchus appear, con- 
stantly and exdusivelj coexisting with inspiration ; if, moreover, the 
general symptoms are increasing, or at least stationary, we will have 
some reason to think that the hepatization has passed to the state 
of purulent infiltration* 

9th. If a sound more or less like the dry crackling ronchus, or the 
pulmonary crumpling, appeared in the summits of the lungs, and if, 
instead of coexisting exclusively, or almost exclusively, with inspiration, 
it coexbted with nearly as much constancy and uniformity with both, 
this would be a strong reason for thinking that it was not the real crack- 
ling or crumpling sound. 

10th. The tacta of coexistence I have detailed are, in my opinion, so 
constant, for all the more important morbid respiratory characters, that 
I do not hesitate to lay down as a principle : that their diagnostic and 
prognostic value are directly proportional, l^ to the degree of exactness 
with which they conform to the preceding laws ; 2". to the constancy 
with which they do so. (28) 
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CHAPTER VI, 



CHAKACTEES PRESENTED BY THE INSPIKATOttY AND EXPHLiTORY 
MUBMUItS IN EACH OF THE DISEASES OF THE RESPIRATORY 
SYSTEM CONSIDERED SEPARATELY. 

The method I have adopted in the study of auscultation, authorizua 
numerous changes in the symptomatology ot' the diseases of the rospira- 
toiy organs laid down by Laenneu. This obliges me to present a brief 
outline ot this sy^uptomsktolugy, as it 'n supplied by the method of auscul- 
tatioa tliat iu\a guided me in my researches. I do not luteud to notice 
all tlie diseases of the respiratory system ; this would carry me much too 
far. I will only examine those that are most, common, and are of consi- 
derable importance in practice. After the descriptive details into which 
I have already entered, and the general principles I have laid down, it 
will be easy for any one to extend this symptomatic exposition to the 
diseases 1 leave nnnoticed." Sometimes I will join with the auscultatory 
signs, some other signs that result from my researches on percussion, pal- 
pation, and inspection. 

This rapid survey of the symptomatology of the affections of the i-espi- 
ratory system, will afford me an opportunity of stating some diagnostic 
and pathological facts, which have not found a place in the preceding 
chapters. 



ARTICLE I. 

DISEASES OF THE BRONCHI. 
§ I. Acute bronchitis of the lakge beoncihai. tubes. 

Ist gli^e. — I'. Increase of the intensity and duration of the inspiratory 
and expiratory murmurs, easUy recognized wherever the sonorous and 
sibilant ronchi are not heard. The increase is greater in the expiratory 
than in the inspiratory murmur, reminding one of the characters of sup- 
plementary respiration. 

2°. A little dryness and hardness of both murmurs, wherever the sono- 
rous and sibilant ronchi are not heard. 

• I mean to describe merely the gene-rnl uiorbid characlerB prewntid by the inspira- 
tory and ciiiiratory mumiurB, in the diaeosea of the respiratory system : and not by any 
laeajia to enter into a detail of atl the varieties these murmurs may eiliibit in the diftcr- 
eat diagaoatio dreuauAsuicoi Hal dm; arise 
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3*. Dry broncliial ronchi, both acute and gravsi but especially the 
latter, and heard chiefly in expiration. These ronchi present a very liigh 
degree of intensity. 

2nd ita^. — 1". Exaggeration of the resi)irutory murmura not carried 
quite so far. 

2°. The humid and viscid character taking the place of the dry one. 

3". Humid bronchial ronchi, the bubbles gi-owing loi'gcr and larger, 
more and more humid. 



I lat 



S II. Aci 



I more 



1st itage. — 1°. Slight diminution of the duration and intensity of the 
two respiratory murmurs, but especially of the inspiratory, at the postero- 
inferior part of both sides of the chest. In pi-oportion as we recede from 
this point posteriorly, the diminution of the inspiratory murmur becomes 
lesa and less sensible, and the expiratory becomes a little exaggerated. 
In front, wherever the respiratory munnura are not masked by the ronchi, 
they present a considerable increase of their intensity and duration, affect- 
ing the expiratory in particular. 

2°. A little of the dry character in the murmura where they arc not 
masked by the ronchi. 

3". Posteriorly and inferiorly at both sides, the sub-crepitant ronchiis 
with fine bubbles, resembling the primary crepitant ronchus of pneu- 
monia, existing almost exclusively in inspiration. 

4'. In the postero-superior parts, and in some pointd of the anterior 
regions, dry bronchial ronchi both acute and grave, but especially acute, 
of moderate intensity and coeKiating more particularly with inspiration. 

2nd it(^e. — I'. The inspiratory and expiratory murmurs presenting 
every where the exaggerated cliaracter, even in the most depending parts 
poateriorly ; but this exaggerated character of the normal sounds appear- 
ing more uniformly in different points of the chest ; remaining always 
more marked in front than behind. 

2*. The humid character replacing moi'c or less the dry, and sometimes 
passing even to the viscid. 

3°. Humid bronchial ronchi with bubbles more numerous, but finer and 
more regular at the postcro-inferior part of the chest. 



§ III. ClIBONIC UaoNCHITIS. 



It is sufficient, for all practical purposes, to distinguish two varieties ; 
one in which the mucous secretion is increased, the other in which it is 
diminished or entirely suspended. The numerous species admitted by 
Laennec, arc but forms or different degi-cea of theae two types. 



M 



^Ks: 
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I. C/n'oiile lironchilU trit/i increased n 



^ 



\°- Sliglit decrease of tlie ilurBlion, unil et'dl more of tlie intensity of the 
inspiratory murmur ; increase of botli ihe intensity and duration of the 
espiratoiy. Theae cliaractere are most marked posteriorly. In front the 
decrease in inspiration is usually leas sensible. 

2°. Character of dilRculty of production in tlie inspiratory and expira- 
tory murmui's, especially in the former. 

3". Humid cliaracler of these muiTOura, proxKn-tioned to the abundance 
and fluidity of the secreted mucous matter, 

4°. Humid or mucous bronchial ronchi with lai'ge bubbles, mixed here 
and there with dry bronchial ronchi, which are chiefly grave, and which 

^ coincide especially with expiration. 
II. Chronic hrunc/dlii with decrease or complete saspcmton nf the 

1°. Sometimes great decrease of the inspiratory and expiratory mur- 
murs, which may fall as low as 1. This remarkahle decrease is percep- 
tible over the entire chest. More frequently, considerable decrease of the 
intensity and duration of the inspiratory ; the espimtory being very little 
increased in intensity, but very much in duration. 

Frequent variations in these characters. 

2°. Character of remarkable difficulty of production in both murmurs; 
character of dryness and hai'dness. 

3*. Diy bronchial ronchi, especially the acute toned, almost equally 
audible during both periods of respiration ; these ronchi are more or less 
intense, more or less acute in their tone, according to the degree of tume- 
faction, and of morbid ciiauge in the bronchial mucous membrane, 



^ IV. Dilatation of t 

1", Decrease of the intensity and duration of the inspiratory r 
which may fall to 6 and 5. Increase of the intensity and duration of the 
expirntory, wliich may rise to 12 and 15. 

2^ All the alterations of qualitff, from the simple degree of clearness 
up to the cavernous character, appear in succession, and extend from 
expiration to inspiration, in proportion as the disease passes fironi ita 
earliest to its most perfect forms. These alterations of qiudity express 
toler.ably well by tlieir degree, 1°. the degree of induration of the pul- 
monary tissue round the dilated bronchi ; 2°. the degree of this dilatation. 

3'. All the humid bubbling ronchi comprised between the simple 
mucous ronchus and the cavernous ronchus, may be observed in dila- 
tfltioD of the bronchi ; their degree represents the degree of dilatation. 
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^VcU marked caveraaus ronuhus always iiidicatoa, in such ca^'s, vei'y 
considerable partial dUattttion> 

4". Voice bronuhophonoua or pectoriloquous, according to ihe degree 
of bronchial dilatation and of induration of the surrounding parts. 

5\ Bronchial or cavernous cough accoi-ding to the degree of developc- 
iiiL-ut of these two conditions. 



§ V. Contraction of the dsonceii. 

This dimiuution of caliber, which may arise from a variety of causes. 
is sometime!! general and nearly nnifomi, sometimes partial and confined 
to a single bivnchus ; in the latter case it may occur in a principal or iu 
a secondary ramification. In both cases it may exist in different degrees. 
The auscultatory symptoms vary a little according to those two cir- 
cumstances. 



I, Contraeliun of the bronrki nearly general and nmrly uni/urm. 

r. Very marked diminution of the inspiratory and expiratory mur- 
murs, hut especially of the former; the degree of diminution expreEses 
exactly the degree of contraction. These characters are met in all parts 
of the chest : sometimes we find that the diminution of the expiratory 
murmur afFects its intensity only, and tliat its dm'ation appears aug- 
mented. Frequent variations in these characters, when the bronchial 
contraction depends on tumefaction of the mucous membrane without 
chronic induration. 

2°. Character of great difficulty of production in the inspiratory and 
expiratory murmurs. 

3"- Character of dryness and of hardness in these sounds. 

4°. Transmission, in a slight degree, of the buccal, nasal, and pharyn- 
geal respiratory sounds thi-ough the pulmonary tissue. 

5". Dry bronchial ronchi, acute and grave, but chiefly the former, 
occurring alike in both periods of respiration ; their intensity being pro- 
portional to the degree of contraction. 

11. I^rlial contraeliun conjtned to a single hrmchus. 

I*. Complete cessation of both respiratory murmurs in the lobules, the 
lobes, or the lung to which the obliterated bronchus is distributed" ; or 
if the obliteration be not complete, diminution merely of these sounds, pro- 
portioned to the contraction. It is important to recollect that, in thia 

' We know, in fact, that each branch furnUhed b; the principal bcanuhial tube in 
distributed to a distinct lobule, and dues not communicate with the Deighbouriiig ones, 
wbose place, thcreror?, it cnnQut eupplv. 
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se, the cessation or iliminution of tLe respiratory murmm-s is limited to 

B part to Tvliicli the obliterated or contraut^d bronchus is distributed, 

2°. Exaggemtion of the respiratory murmurs iu the opposite hcaltliy 

lung, or in the parts of the diseased oue to which the sound bronchi ai'e 

distributed. 

. If there be merely contraction, the ear feels the sensation of great 
B-difficulty in the passage of the air through the bronchial tubes, in the 
■ points where the preceding characters are heard. 

. Character of dryness and of hardness in the respiratory sounds, 
5°. Transmission of the buccal, nasal, and pharyngeal respiratory 
Munds through the portion of lung in which considerable diminution or 
I ^mplete cesaation of the normal respiratory sounds exists. 

. Very strong sibilant ronehus, existing almost equally in expiration 

I and inspiration, and heard precisely in those points of the lung where tlie 

respiratory murmurs are very much weakened or completely extinct. 

Well marked diminution of this ronchua in proportion as we recede from 

that part of the lung. 

7°. If it is the main bronchus of one lung that is contraeled by the 
pressure of a tumour, we hear at the root of the lungs, when the patient 
speaks, "a peculiar sound, analogous to egophony or bronchophony"." 
" This sign," adds M. Reynaud, " when it exists independently of those 
of pneumonia or pleurisy, is of great value in the determination of this 
state of compression of one of the bronchi." " With this sign b joined 
a marked diminution iu tlio force of the voice, which appears as if 
smothered f." 



ARTICLE II. 



DISEASES OF THE PULMONARY TISSUE. 



§ I. Pulmonary emphysema. 

The moat accurate auscultation detects no symtomatic difierencc 
between vesicular and interlobular emphysema. I have elsewhere shown 
that Laennec was mistaken in considering the friction sound of ascent 
and descent, and tlie dry crepitant ronehus with large bubbles, pathogno- 
monic of interlobular emphysema. 

1°. Gradual diminution of the inspiratory murmur from 10 to 2 or 
even 1, according to the degree of the emphy.sema and the length of time 
it has existed ; this diminution affects both its intensity and duration ; 
considerable increase of the intensity and still more of the duration 
of the expiratory murmur, from 2 to 10, 15, 18, 20. These characters 

■ ReyuMid, DieL de Med. a edit, [omc 0, p, 2fi. 
t JblJ. tome e, p. ae. 
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exist in the whole extent oi' tliu clicat, or in one siUi; of il only ; tliuir 
gi-eatest intensity is Found in front. 

2". Character of rougliness, hardnesB, dilRctilty and dryness in both 
respiratory murmiirB. 

3". Dry broachial ronclii both grave and acute ; more grave in pro- 
[lortion as the period of an attEick of tlie intercurrent bronchitis that 
complicates emphysema is more remote i more acute in proportion as this 
broncliitis itself is more acute. These ronclii arc almost equally audible 
during inspiration and expiration, and manifest theraaelvcs wherever the 
preceding characters exist, 

4*. Mediate or immediate auscultation of the voice, of the cough, and of 
the sounds of the heart, shows that the transmission of these sounds through 
the emphysematous pulmonary tissue is much more imperfect tlian in the 
normal state, and is inversely as the degree of emphysema. 

S°> Increase of the normal resonance on jMsrcussion, with a somewhat 
tympanitic character in the sound ; }>crcussion communicates to the linger 
a sensation of very great elasticity. These characters are found even in 
the precordial region. 

6°. Diminution of the normal thoracic vibration which is perceived by 
the hand applied to the chest while a person siieaks. This decrease of 
the vocal vibration is proportional to the degree of emphysema, and is 
especially manifest in the anterior regions. 

7°. Rounded form of the chest, which tends more and more U) assume 
a spherical shape ; protrusion of the intercostal spaces, and of the infra 
and supra-clavicular regions. All these characters ore proportional in 
their developement to the degree of emphysema and to the time it has 



8°. The exterior movements of the cliest in the emphysematous having 
been hut little attended to, I will dwell more on them than on the other 
morbid characters presented by this class of diseases. Those motions are 
quite characteristic of pulmonaiy emphysema. 

Inspiration is abrupt and short, produced by a kind of convulsive 
movement in which the entire thorax, aa a single piece, is forcibly 
elevated, the infero-lateral parts of the chest almtwt alone affecting the 
movement of dictation j more or lesa depression of the supra-sternal 
fossa and supra-clavicular regions ; the mean dui-ation of this movement 
may be represented by 3. 

Expiration seems to be nothing more than relaxation of the muscles 
previously violently contracted ; it is produced by the gradual sinking in 
of the thorax ; its mean duration may be represented by 9- 

Almost complete abohtion of the partial movements of the chest 
(movements by which the ribs are separated and approximated), which no 
longer moves, either in inspiration or expiration, except by a motion of 
llio whole. 

The characters 1 have just described represent a very advanced state 
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of enitihysema : tbeir degree of developement is directly praportioual to 
that of the disease. (29) 



It may exist under two very distinct forms : 1*. the acute, 2°. the 
chronic form. The second, conaecutive to other diseases; the first, 
originating independent of every other affection. 

I. CAronie or pasiiee (edema. 

1°. At the posterior part of the chest, diminution of both the 
inspiratory and expiratoiy mummrs, which augments as we descend to 
the most depending parts of the lungs, where the cedema is always 
greatest. The diminution of the inspiratory murmur is proportionably 
much more considerable than that of the expiratory, which is scarcely 
perceptible except where the cedema has reached its maximum. Where 
their diminution is greatest, the two murmurs may be represented by the 
number 1 or J common to both. 

2°. Humid character of tlie respiratory murmurs, particularly well 
marked where neither has as yet suffered any great diminution. This 
humid character has nothing of viscidity combined with it. 

3". Humid, vesicular, bubbling ronchua ; the bubbles fine, distinct, 
rounded, succeeding each other with tolerable regularity and without pre- 
cipitation, not always uniform, not numei-ous, free in their devclopement, 
leaving an impression of humidity unmixed with viscidity, appearing in 
the depending parts of the lungs posteriorly, and coexisting with inspira- 
tion alone. 

4°. A little hi'onchophony in the most highly marked cases. 

5°. A little diminution of the resonance on pei-cussion. 

6°. A little diminntlon of the vocal vibration. 

These morbid characters usually occupy the posterior depending parts 
of both lungs, or of one only, and may be transferred alternately from one 
to the other, or even to the anterior inferior parts, according to the mode 
in which the patient lies. 

When passive sanguineous congestion is added to the serous congestion, 
as occurs in most cases where there is an obstacle to the circulation in the 
heart or lungs, the characters are the same, with this difference alone, 
that the humid chai-acter of respiration tends to become viscid, and that 
in the ronchus above described the bubbles are more humid and more 
voluminous. 

II. .leuie or acliee ecdcma. 

A man, in the vigour of life, was admitted into hospital in 1 836, under 
lie caiv ofM. .^Indral, for an allact ot acuta ^mtvEul (cdema of the lower 



limbs ; tlie wdema disappeared, ant) Qt once all tlie cerebral sjinptoiiM 
tbftt result from suddun and abundant efi'usiun uito tiie pm mater mode 
their appearance. These ^;ain passed away, and were succeeded by 
extreme difficulty of breathing, wliicli occurred suddenly, and inentased 
with very great rapidity ; the seroua detenni nation whicli had fallen on 
the lungs, extended to the t^aeheE^ the larynx, and nt lust the mouth ; 
inapimtion and expiration berame whiHtling, tlic tongue acquired an 
enormous volume, the soft parts of the ne<;k were tumilicd and very tense ; 
this tumefaction was white and very painful. However, these symptoms 
also disappeared, and we began to anticipate the recovery of the patient, 
when suddenly all the symptoms of intense peritonitis set in. He sank 
E^ndly, and we found on examiuation, the justice of our diagnosis. We 
had, in fact, considered the disea^ on acute oedema attacking in euccea- 
son the cellular tissue of the inferior extremities, of tlie pia muter, of the 
llugs, of the trachea, of the larynx, of the mouth, of the tongue, and of 
Ae sub-peritoneal regions. During the invasion of the lungs we investi- 
gated the auscultatory signs, and found the following : 

1*. Diminution of inspiration and expiration, to such an extent, that 
the former had sunk to 2 and the latter to 1, in the postero-inferior parts 
of the chest i in proportion as we receded from these parts, inspiration 
anil expiration assumed their normal standard, and even piiisented, espc- 
ctally in front, the supplementary character. 

2°. The humid character somewhat viscid, ns compared with [inssive 
cedema. 

3'. Not more than one or two bubbles of the ronchua of passive ccdema, 
even in the deepest inspirations, and their devclo]M!iuent more dillicult 
and more impeifect. 

4". Marked duUncs^ on [lercussion. 

5°, Bronchophony. 

6°. Diminution of the vocal vibration. 

These characters existed in the posterior depending parts of the lungs 
only. They diminished and disappeared in proportion as we receded 
tram these points. 

The organic alteration of the lung, as found at the autopsy, that is, at a 
period when it inuat have greatly diminished, consisted in condensation 
of the pulmonaiy tissue, pi'oduced by a kind of intimate union of this 
tissue with a somewhat viscid serosity ; it was a sort of white engor^- 



§ in. Active sancliskous conoestion op the lusos. 

Occupied for a long time in clinical investigations on auscultation, I 
carefully noted the results furnished by it in each new cose that came 
into the wards i and afterwai-ds observed attentively the changes that 
occurred in the respiratory sounds. 1 have thus remarked a certain gi-oup 
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of symptoms, which attracted my attention from the constancy and regu- 
larity witJi which tlie morbid characters that compose it were found com- 
bined ; these characters were different from any described by Laennec ; 
they varied in llieir degree of develojiement only. I sought to discover 
to what leeion they corresponded. I had first seen them appear as 
the first symptoms in some cases of pneumonia developed under my own 
eyes. They preceded those given by Laennec, as characterizing the first 
stage of that disease ; they were as if the heralds of its approach. I met 
them afterwards, precisely the same, in some persons admitted into hos- 
pital labouring under general sanguineous plethora, and sanguineous con- 
gestion of the brain or some other organ. They disappeared readily, in 
this last class of cases, mider the influence of general depletion. They 
seemed, in some cases, to alternate with the signs of cerebrsL congestion ; 
they dis^ipeareil along with the symptoms of sanguineous plethonu In 
persons that presented this group of symptoms during life, we found after 
death that there was a <lifference between the anatomical characters cor- 
responding to it, and those that correspond to the signs of the first stage 
of pneumonia. Thus, patliological anatomy, the progress of the affection, 
ita general symptoms, the regularity and constancy of the morbid charac- 
ters that constitute the local signs, the frequent consecutive developement 
of pneumonia, all proved that they belonged to a peculiar adectioD, and 
that this was a sanguineous congestion of the lung, anolt^us to that 
which takes place in the brain and in all the systems of the economy ; a 
congestion by no means like that wliich occurs in the depending parts of 
the lungs when any obstruction to the puhnonary circulation arises, but 
a congestion essentially active, resulting from a superabimdance of blood, 
from an increased energy in the forces that circulate it, and firom a vicious 
direction given to those forces. 

Some practical facta are connected with the knowledge of this morbid 
state : 1". in some cases it enables ua to recognize pneumonia before the 
manifestation of the symptoms which characterize the period regarded by 
authors as the first stage of this disease ; hence it leads to a preventative 
treatment of pneumonia ; 2". it reveals the cause of that state (sometimes 
very distressing) of dyspniea, of vague oppression, of uneasy feeling in 
tlie chest, of stuffing, of excitation and general disturbance in the circu- 
lating system which some patients experience, without our knowing in 
the actual state of science, what opinion to adopt as to the nature of their 
malady ; 3°. this study is a fragment of the general study of active san- 
gnineoos congestions of the difierent viscera of the economy, a subject still 
much neglected. 

I have token an accurate account of the cases of 23 patients afiected 
with the disease I have described ; it is those 23 cases, analyzed in all 
their parts, that have guided me in tracing the history of active san- 
guineous congestion of the lungs. I shall confine myself here to an ex- 
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position of the general i'acts tliat constitute tills history, with tbe intention 
cif publishing elsewhere a complete memoir on this Eiiibject. 

Ktioloffy. 

1'. Age. — Tlie period of life comprised between 17 and 25, is that 
which appears to predispose most to artive sanguinBous congestion of the 
lange ; that at least which has furnished most ut' my cases. If we com- 
pare this result with that obtained by auttiora in their statistics of pul- 
monary hjemorrhoge nnd of diseases of tlic lungR, we will find that there 
exists an intimate connexion in this respect, between these three morbid 
movements, congestion, lnumorrhage, structural change. There is the 
most complete liarmony between the jwriods of life whicli each selects for 
its derolopement ; the epoch of congestion is the (iral, then follows that of 
hiemorrhage, and later slill tliat of organic formations. This is, in fact, 
the pathogenic order most generally observed and recognized. It ia 
obvious from this, of what prncticat importance the diagnosis of active 
sanguineous congestion of the lungs mny be. 

2". SVj:. — The influence of bcs, if it have really any influence in the 
lievelopement of sanguineous congestion of tlie lungs, appears to arise 
from the uterine functions. In three of my cases, the pulmonary con- 
gestion followed sudden suppression or diminution of the menses. 

y. Corutitution — The muscular constitution, the sanguineous temper- 
ament, are the most favourable to the develoi>ement of active pulmonary 
congestion. That peculiar form of the lymphatic temperament, that 
feeble constitution, which usually coincides with the developement of 
phthisis pubnonalis, 3p]K!ars to hold the second place. 

The professions do not seem to liavc any influence on the develo^iemcnt 
of this affection. 

4°. Hereditary iT^uenee. — The same general sanguineous plethora, the 
same tendency to visceral, and especially cerebral congestion, existed in 
the families of most of my patients. 

5*. Ir^uenee of fofmer dineaie*. — A third of my patients had had 
catarrhs; a less number had been long subject to symptoms of cerebral 
congestion (Ist form of M. Andral). This tendency to cerebral conges- 
tion had generally dnninished and disappeared, in proportion as the ten- 
dency to pulmonary congestion was developed, 

6°. iTi/laence of tetuon. — In many of my cases atmospheric heat ap- 
peared to have some influence upon the developement of the affection ; 
for a greater number of cases occurred in July than in any other month. 

7*. Lonjr continued efforts, asphyxia by carbonic acid gas, long 
exposure to a burning sun, appeared to have produced it in four cases. 

In conclusion, we have no etiologic circumstance, whose direct influ- 
nneo, whose universality, and predominance over others is distinctly 
marked — no dominant cause. 

S;/mplomolotof/!/- f- Lwal fi/mploms. — .'hmiiUal'ion furnishes: n, the 
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^^^^■jburacter I have elsewhere described uodei* llie name ol tlie liimii<l vW-iil 
^^^^Kharacter. It existed in all the cases. 

^^^K^ b. A marked diminution of both the respiratory murmurs ; a diminu- 
^^H iBOn nearly proportional in cath, inspiration having fallen to 4 or 5, expi- 
^^^ ration to 1. 

I f. The ronchiia I have deam-ilied (see Ist part, Ch. 11. Art. XI.) as the 

humid ronehus with continuous liiihblos. 

d. Slight dry eiuigli, not accompanied in any part of the chest by the 
usual signs of bronchitis. 

e. Feeble bronchophonic resonance, but only in cases where the con- 
gestion has attained a high degree. 

Slight dullness on paviusiim, when the congestion is rather conai' 
derable. 

Slight diminution of tlie vocal vibration is perceptible in some rare 
cases, (those only where the coagealJon has reached its highest degree.) 

In all the cases the breathing was strikingly accelerated, and the face 
presented the expression of difficulty of breathing well marked. 

Whenever the pulmonary congestion was not actually complicated with 
pneumonia, the characters of the expectoration were constantly the fol- 
lowing : sputa scanty, white, almost as much mingled with air as in the 
natural state, remarkable for a slight degree of viscidity. In 1 8 cases out 
of 23 cases they presented these characters. 

Stitch in the aide, or pleuritic pain, is not one of the symptoms of active 
pulmonary congestion ; in the cases where it occurred, it depended on 
pleurisy or pleuropneumonia complicating this affection. 

On the other hand there is a sign tliat aeema essentially connected 
with the presence of congestion ; it is a feeling of tightness and stuffing 
in the cheat. This sensation is very troublesome ; it keeps the patient in 
a state of restlessness and anxiety, that increases the oppression and state 
of general agitation. Sometimes this sensation has been felt in the parta 
occupied by the congestion, sometimes elsewhere. It differs altogether 
from the pleuritic pain known by the name of stitch in the side. 

By means of these signs, we can easily circumscribe the space in which 
the congestion exists. At the same time, the boundary between the 
healthy and diseased parts is never abrupt. It is only by degrees, and as 
we recede from the centre of the congestion, that the respiration resumes 
its normal characters ; farther on, and throughout the remainder of the 
lung, it is puerile. 

2°. General si/mptom». — Countenance animated, skin every where vi- 
vidly coloured, expression of general plethora, well marked heat of body, 
but not febrile heat i such was the general aspect of most of the patients. 
In all cases where sanguineous congestion of the lungs alone existed, we 
remarked, instead of fever, a state of strongly marked general excitation. 

Prom my observations, the ehoien teat of congestion is the niiddle third 
rf the posterior parts of the lungs ; it may, however, fix upon any other 
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part of those organs ; I have seen it occupy the upper third, the middle 
and the tower third of the anterior region. Tlie seat of the congestion 
may vary in the course of its different stages! it may extend, decrease, 
pass from one point to another, return to its primary seat, &c. But I 
have not seon these changes, any more than the pi-imary seat of tho 
affection, influenced hy the decubitus of the patient ; I have never seen 
It appear, eucli as I have described it, in patients long bed-ridden, who 
have fuUen into that anemic stale that disposes to passive or hypostatic 
congestions. There is nothing determinate as to tlie extent it may 
occupy. 

PBcuiiar diaffitosi*. — 1°. Whenever the humid viscid character, the 
hamid ronchus with continuous bubbles, diminution of the murmurs, 
especially the inspiratory, feeling of oppression, expectoration white, 
mucous, icroted and a little viscid, diiitinct sensation of stuffing in the 
chest, state of general sanguineous plethora, with almost complete 
absence of febrile excitement ajie found united, we may rest assured that 
there exists active sanguineous congestion in the part of the lungs where 
tile above physical signs ere recognised. 

2 ■ This diagnosis will still be warranted, though there exist a state of 
febrile excitement, whether this state be or be not explained by some 
existing complication, 

3 . If only the viscid humid character, the full of the respiratory mur- 
murs, especially of the inspiratory, and the humid ronchus with con- 
tinuous bubbles, be distinctly recognized, there will still be enough to 
assure us of the presence of this affection. But without this combination 
of eigns, we cannot, I think, attain physical certainty in our diagnosis. 

D^erential diagnosis ■ — 1°. From Ihe Jir»l at^e of pneumonia. — Active 
sanguineous congestion of the lung being sometimes only a preparatory 
step to the first stage of pneumonia, being indeed but the first degree of 
that disease, it is plain that at the point of contact of those two morbid 
states, it will be no longer possible to find any difference between them, 
either in their symptoms, or their morbid anatomy. But in the perfect 
form of either, they are distinguished by the difference between the 
homid ronchus with continuous bubbles and the primary crepitant 
ronchus, by the absence of the febrile state and the humid viscid cha- 
racter observed in congestion, lastly by the difference of the spnta. 

2°. From acute eapillary Immeliitu in iU Jirtt stage. — The diminution 
of the respiratory murmurs is less in bronchitis than in congestion. Its 
rcmchus is different from the humid ronchus with continuous bubbles 
(see chap. II. art. XI.); the viscid humid character of congestion is 
replaced in it by the character of dryness and hardness ; some sibilant 
ronchi are audible here and there ; there is no expectoration and the 
febrile swte is well marked. Active sanguineous congestion is rarely 
double i it may exist in any part of the chest; capillary bronchitis is 
always double ; its signs seldom exist except in the infero-posterior 
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regions. This difTi'rential diagnosis becomes in some cases veiy difficult: 
in fact, intense capillary l>roiieliiiis i^ often ncconipanied by considerable 
sanguineous congestion of the posterior depeniUng parts of the lungs'; 
in tbis case, the signs of the two affections are combined, and we generally 
come to suspect the enislcnce of both. In ike teeoTtd Uage of Irondiitii, 
the differential signs between the two aiTections arc numerous: there is 
the absence of diminution of the respiratory murami^ the difference of 
the ronchi, the localization of the signs of congestion and the universality 
of those of bronchitis, the different course of the two diseases. 

3°. Ptaiiee wlema of tie lungg. — The exclusive seat of passive 
pulmonary oedema at the base of the lungs, its existence in both sides at 
once, the influence of the decubitus of the patient on its position, the 
characters of the ronchus that accompanies it, the absence of the viscid 
character, the circumstances in which it is observed, are quite sufficient 
to distinguish it fi'om congestion. 

4". With respect to actile wdemaoflhe lungt, the differential diagnosis 
of it from congestion must be very difficult : the alaence of the humid 
continuous ronchus, the peculiar course of the affection, the manifestation 
of serous congestion in other parts besides the lungs, are the only dififer- 
ential signs upon which we can reckon. But we must not forget that 
acute pulmonary cedema is a very rare disease, and that it is in general 
accompanied with fever, whilst sanguineous congestion is tolerably fre- 
quent, and when simple is unattended by fever. 

5°. AeliM and pmaiee tanguineoui amgett'tont of th4 lunga. — Parallel 
beitoeen them — The one is oliedient to physical influences and is modified 
by the mode in which the patient lies and the depending position of the 
parts i the other ia only influenced by the laws of the temporary oi^anic 
disturbance that has invaded the cii-culating system and directed its force 
upon the lung in particular. 

The one is developed in the most asthenic states of the economy and 
only appears in the depending port* of the lungs ; the other is developed 
essentially in sthenic states, and may occur in any port of these organs, 

The one is produced slowly, remains long stationary, and is not 
resolved but with the greatest difficulty. The other is usually sudden in 
its invasion, rapid in its course, and rapidly removed when suitably 
treated. 

Active sanguineous congestions of other viscera, especially of the brain, 
often accompany active congestion of the limgs, but scarcely ever the 
passive congestion of tliose organs. 

The one is the result of those circumstances that produce excitement 
of the circulatoiy movements ; the other of those that enfeeble them. 

Active pulmonary congestion is to the passive form, what ordinary cere- 
bral congestion is to the cerebral congestion produced by some obstruction 

* Aulopclei mode ia the aeulo period of cnpillory bronehilia complioaled wilh pneu. 
laooia of one of the lungs. 
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to the return of the blood by the jugulars. The active congestion seems 
to be essentially arl«rial, the passive essentially venous, as well in the 
lungs as in the brain. 

They differ in their local symptoniit as in their general aspect. In 
passive congestion the ronchus is large and very humid ; it resembles the 
ordinary mucous roncUus ; it exists both in inspiration and expiration i 
the humid character of the respiratory niurmiu^ is somewhat coarser j it 
seems as if respiration took place in a muddy liquid ; the sound on per- 
cussion is usually very obscure; the vocal vibration is lost in these 
points ; we sometimes hear slight bronchial character, which depends on 
a commencement of splenization ; if the ear he applied to the patient's 
mouth we hear the fine bubbling ronchus, described elsewhere as the 
buceo-pharyngeal ronchus ; there is none of that peculiar feel of stuffing 
in the chest mentioned in the description of active congestion ; the 
expectoration is cataiThal or sometimes indeed of a brick-red colour, 
which is quite peculiar. 

Invanon. — In six of my cases of active pulmonary congestion, the 
attack was abrupt and rapid, as in cerebral congestion; it was the 
apoplectic stroke of the lung : sudden and considerable oppression, a 
sense of stuffing and difficulty of breathing, feeling of general fullness, 
□aual local symptoms, and then a state of general nneasiness, of agitation, 
of lasDtude. But the disease did not begin in this way except when it 
was free from all complication. In the majority of cases, the symptoms 
of congestion appeared after some days of previous indisposition. In 
some instances, sanguineous congestion of several viscera existed 
together ; for some time one or other alternately bad the ascendant ; but, 
after several alternations of this kind, the signs of pulmonary congestion 
appeared and attained, at the expense of the rest, marked pre-eminence 
and permanence. 

Formg, course, duration, — Active sanguineous congestion of the lungs 
appears under two principal forms, and its course is different in each j 
l". in one, the determination to the lung is the result of some organic 
change going on there. In this case the determination, like its cause, is 
steady, alow, gradual, 2' In the other form, on the contrary, where 
nothing in the lung keeps up the determination, where it is influenced by 
no l»w but the kind of momentary irregularity into which the circulation 
happens to be thrown, it is abrupt, rapid, changeable, passing by starts 
from one point to another; in a word, it exhibits the character of the 
disorder upon which it depends. 

The duration of this affection is in general dependant on the form in 
which it appears. It is usually between 10 and 15 days, when the con- 
gestion is of the second form and quite free from complication ; its dura- 
tion is much more considerable and extremely variable when any compli- 
cation, especially organic disease of the lung, exists. 

T*rminB(Mn#— .We have recognised three modes of termination ; 
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r. hasmorrlinge; 2'. pneiiinonia ; 3". resolution. Reasoning from analogy 
we may admit a fourtb, consocntive organic formations ; but, in the 
actual state of science, we cannot say auy thing of the forms or the 
nature of these orgauic alterations, which indeed we only admit as 
poesible. 

1°. Haanorrhagie congestion may occur in two different forms : some- 

Bfimes it bursts forth in the midst of the pulmonary tissue, which it breaks 

rup as it would the brain, — this is pulmonary apoplexy ; sometimes it 

tends to resolution by a sanguineous exhalation on the surface of the 

bronchi, — this is bronchial hemorrhage. Sometimes also both ejects are 

combined; this almost always occurs in pulmonary apoplexy. 

2''. Active sanguineous congestion of the lung, if left to itself, does not 
knecessarily terminat« in pneumonia, as one might be disposed to think : 
^pneumonia is only one of its natural modes of termination ; it seems, 
indeed, to be the most common, for it took place in 11 of my 23 
It is probable that pneumonia is always preceded by the eigna of 
active sanguineous congestion, and that if these have not been as yet 
described, this arises, as well from our seldom having an opportunity of 
seeing the disease in its earliest phases, as from the delicacy of these 
signs, and the auscultatory experience requisite to detect them. 

On two occasions, while entrusted for a time by M. Androl with the 
care of the wards St. Leon and St. Michael at la Pitie, I made the fol- 
lowing experiment, as harmless for the patients as conclusive of tlie 
question at issue. Two patients, of nearly the same strength, the same 
habit of body, and almost the same age, were admitted to hospital ; I 
recognized in both the signs of pulmonary congestion ; they were like* 
wise recognized by the students ; I directed one to be bled, and the other 
to have merely some demulcent ; Btating at the same time that the signs 
of congestion would probably have disappeared in the first on the follow- 
ing day, and in the second be changed into those of pneumonia. The 
next day, in fact, the one that had been bled had scarcely a trace of the 
aigns remarked the day before ; while every one could recognize, in the 
case left to itself, the signs of pneumonia (crepitant ronclius, bronchial 
respiration, rusty-coloured sputa, &c.) A second opportunity occurred 
for repeating the same experiment in nearly similar conditions : the 
result was precisely the same. Amongst the students, those who were 
practised in auscultation recognized themselves a marked difference 
between the symptoms of congestion and those of the pneumonia Uiat 
followed it. There was no difficulty in arresting the pneumonia thus 
developed under our eyes. It is easy to see what advantage we may 
gain in practice from a knowledge of the signs and course of active san- 
guineous congestion of the lungs. In those cases of mine where the 
congestion was transformed into pneumonia, it was in general about the 
7th day of the congestion that this transformation took place. 

3°. Active sanguineous congestion of the lung is a distinct disease, in- 



1 



DISEASE OF THE REaPIRATOKT APPAKATIIS. 165 

dependent of every other, having ita peculiar course, duration, symptoms 
and modes of termination. The termination by resolution was the moat 
frequent in my cases i it takes place by a successive degradation and 
graduid disappearance of the symptoms. This degradation and disap- 
pearance occur in the following manner: the bubbles of the ronchus be- 
come more humid, more voluminous, leas frequent; then they cease. 
The humid character of the respiration becomes less and leas marked, and 
so disappears. The respiratory munrnirs increase continually, pass soon 
the normal standard, and assume the CKaggerated character in the very 
place in which they were diminiahed. The phenomena furnished by the 
sense of touch and by percussion disappear first ; those derived from aus- 
cultation last. 

PmffnoiU — No very unfavourable prognosis is connected with this 
affection, when it is simple. If it circumscribe a pneumonia, and if it 
spread in the same direction in which the pneumonia has successively 
advanced, the prognosis becomes very serious, because this indicates the 
tendency of the pneumonia to continue to extend. In phthisis pulmo- 
naljs, if it appear very often, and especially if it persist very long in the 
same place, we must fear hffimoptysia, and besides we will have reason to 
think that the organic cliange of the lung is become both more severe and 
more rapid. If it is frequently renewed in the supero-anterior regions of 
the chest, and if a suspicion of phthisis is created by other circumstances, 
it may lead ua to presume that there is a tendency to tuberculization in 
those parts, or that it has already commenced. 

Pathological anatomy. — The exact anatomical characters of active san- 
guineous congestion of the lung are as yet undetermined. An accidental 
death from some other cause, during the existence of a pidmonary con- 
gestion, can alone furnish them ; and such a case must necessarily be 
long wanting. One of my patients sank rapidly of a pneumonia, which 
had been preceded, in every point it successively attacked, by active san- 
guineous congestion : we had noted carefully, during life, the parta of the 
clteet where the signs of congestion and the signs of the 1st or 2nd stage 
of pneumonia existed ; at the autopsy we compared the anatomical cha- 
racters of these different points, and the following was the result : 

Congetted j>art. Iiiflamed pari. 

1°. Floated In water, half above, 1°. Sank rapidly to the bottom of 

half below the surface. the water. 

2°, Compressible and not friable. 2*. Incompi-essible and friable. 

Presenting no friability, that is, 

no readiness to tear, except what 

depended on its increased density ; 

for after the removal of mucli 

blood by washing and moderate 

l>re6aute, itsfriabililydiBappeflred. 
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f. By washing nnd compression, 
ita flaocidity, its resistance, ita 
elasticity, and its normal volume 

! could be nearly quite restored. 
, On compression, blood some- 
what thick, unmiied with puru- 

■ lent matter, escaped in tolerably 

( large quantity ; it was distinctly 
red, and divided into two parts, 
one molecular, composed of the 
coloured particles suspended in 
the other part, which remained 
liquid. 

, Akindof semi-softness, of «snii- 
flacoidity. 

6". Vivid redness ; air bubbles in 
considerable quantity. 

7". No granulations. 



t*. It was impossible to obtain 
same result in this case. 



4°. A kind of sanio-pnnilent li«iuid 
exuded in very small quantity by 
compression : a marked change, a 
kind of organization or solidifi- 
cation of the blood effused or 
exhaled. 



5'. Firm, resislant, solid. 



6°. Dusky redness, approximating a 
little to tan colour; complete ab- 



7°. Reddish, flesblike granulations, 
very distinct. 

There was not any absolute line of demarcation between the two parts i 
an insensible degradation of the preceding characters conducted from the 
one to the other. 

The pathological api>earances given in the first column, cannot be con- 
sidered as exactly the typo of active sanguineous congestion of the lungs, 
because they must necessarily be affected by the proximity of the pneu- 
monia, and the gradual fusion of their mutual anatomical characters. I 
make this remark in order to anticipate the objections that may be made 
to those characters. 

IntimaU nature of tfie dUtcue. — Nothing is better calculated to enable 
us to comprehend the intimate nature of pulmonary congestion, in iu 
rimple ttaie, than the complete absence of every inflammatory element. 
Hence the facility with which it appears and disappears, its duration so 
brief in some circumstances, its course so rapid, so capricious ; for ex- 
ample, when it alternates with congestions of other viscera. In the simple 
state I am supposing, the disease is rather a modification of motion than 
of matter ; that is, of the forces that communicate to the blood its natural 
impulse and direction, than of the organ that receives the blood, or of the 
blood itself. Let the vicious impulse cease, or let it be directed upon 
another organ, and the lung at once resumes its natural state. It is only 
when thb determination of blood to the same tissue is very often re- 
peated, ttiat it can produce in its functions or in its texture, organic 
changes more or less profound. In support of what I have said as to the 
absence of any inflammatoiy element ui active sanguineous congestion, we 
Bia_y Km&rk the difference between Itie ^AwA ^kuwiv ul ca^es of simple 
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sanguineous congestion, and in cases complicated with pneumonia ; in 
the latter it always presents a tolerably thiuk inflammatory crust; in the 
former there never is a trace of this, but merely the large, solid, resisting 
clot, with little serosity, which is usually met in patients of very sanguine 
temperament, who have had recourse to bleeding to obviate the effects of 
general plethora and cerebral congestion. 

Treatment. — Studied with a view to its treatment, active sanguineous 
congestion of the lungs presents very different indications, according as 
it is simple or compound. It presents also remarkable differences in this 
respect, according to the nature of ita complications. 

1°. General bleeding is the beat therapeutic means we can employ in 
this disease, when it exists in the timple stale; it is that which has suc- 
ceeded best with me. One blood-letting has sometimes been sufficient to 
dissipate it ; at other times two were required. The congestion may re- 
appear several times in succession, notwithstanding the employment of 
the lancet. In the majority of cases, when the disease is quite simple, 
rest, some trilling diluent internally, and mustard foot baths are auflieieut 
to remove it in a very short time, generally, in my eases, in from 6 to 7 
days. 

The signs of general plethora and excitement that existed in the pa- 
tients treated in this way, disappeared along with the signs of pulmonary 
congestion ; all returned gradually and quickly to the normal state ; and 
yet tliis simple treatment did not diminish the mass of blood ; its influence 
appeared to be exercised on the movement by which this fluid was agi- 
tated. This is another reason for thinking that pulmonary, like other 
visceral congestions, consists essentially in a pecuHar disturbance of the 
circulation of the blood, without any alteration either in this fluid, or in 
the tissues to which it is determined. An augmentation of the general 
mass of the blood is apparently very favourable to the developement of 
partial congestions ; but by itself and without the aid of the preceding 
cause, it can only produce general uniform congestion, that is, a state of 
sanguineous plethora ; and indeed in all my cases of congestion, in wliich 
this temperament was well marked, this state of general plethora existed. 
But partial congestions may easily occur without any augmentation of the 
mass of the blood ; the disturbance of the circulation, and its direction 
upon a single point are sufficient to produce them. It will be remem- 
bered, that in speaking of the etiology of congestion, I said it manifested 
itself chiefly in persons of very sanguine temperament, but that it might 
also be developed in individuals of an entirely different constitution. 

2*. When congestion is complicated with pneumonia or any other affec- 
tion, the treatment belongs to the latter, and hence it becomes useless to 
speak of it 

The limits of this work do not permit me to give more than two cases 
of active pulmonale congestion : they will be seen at the end of this 
chapter. (30) 
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§ IV. Passive sangdineous congestion of the lucgb. 

Sec the exposition of the symptoms given at page 162, Id speaking of 
active sanguineous congestion. 

5 V. Pulmonary apoflexy. 

It seldom happens that pulmoDary apoplexy is not accompauieil bj 
active sanguineous congestion. In this case, the signs of congestion are 
found all round the apoplectic clot ; and we then recognize the foUowing 
signs. 

1°, Conaidorable diminution of both respiratory murraurs in a very 
limited apace. In some cases there is almost complete cessation of them. 

2°. All round this circumscribed spot, signs of active pulmonary con- 
gestion ; a little farther on and in the remainder of the chest, supple- 
mentary respiration, more distinctly marked the nearer we approach the 
affected part. 

3°. Considerable obscurity or even complete dullness on percussion 
where the diminution or cessation of the respiratory murmurs exists. 

4°. Bronchophonic resonance of the voice in the same place. Diminu- 
tion of the vocal vibration is also sometimes sensible. 

5°. Expectoration tinged with blood. 

6°. Sensation of stuffing and of great difficulty in respiration, 

7°. With respect to the crepitant ronchus, which Laennec has described 
as existing at the seat of the apoplectic nucleus, and the mucous ronchus 
whichhehassaidisaudibleat the root of the lungs, I confess that, in several 
cases, whichonautopsypresentedoneormoreapoplectic nuclei, lonlyfound 
llie crepitant and mucous ronchi for a short time after the appearance of the 
hffimoptysis, and observed them disappear along with it ; which mahes 
me think they belong rather to hemoptysis than to pulmonary apoplexy. 
If,atthe same period, the ear be applied to the patient'sraouth, wehave the 
bucco-pharyngeal ronchus which I have elsewhere described. 

§ VI. Pneumonia. 

Wo can recognize two principal forms of pneumonia: acute and 
chronic. 

I. Acute pneumonia, — Sometimes it is lobular; this is the form in 
which it usually appears in children. Sometimes it occupies uniformly 
a greater or less extent of the pulmonary tissue. 

In the latter case we have the following signs on auscultation. 

1°. In the first stage, diminution of the inspiratory and expiratory 
murmurs, which are reduced to 4 or 2 and 1 ; in the second and third 
stages, complete cessation of the respiratory murmurs, which arc replaced 
by alterations of guality. 
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2°. Alterations of quality commencing with the clear character, which i 

appears first in expiration only, extends afterwards to inapiration, and 
gradually increases till it becomes well marked bronchial character. 
During the period of resolution, the preceding alterations of quality 
repass Buecessively, in their gradual decrease, through all the degrees 
they have passed over in their period of increase, and do not disappear 
from expiration till after they have ceased in inspiration. Complete 
correspondence between the degree of disease and the degree of alteration 
of qualiti/. 

3°. Primary crepitant ronchus appearing in the first stage ; usually 
coexisting with the lower forms of alteration of quality, disappearing in 
the second stage when the higher forms of these alterations appear ; 
coexisting with inspiration only ; appearing to cliange during the third 
BtAge, at least in some ca^a. Into a mucous ronchus with humid, rather 
voluminous bubbles, the special character of which is that they coexist 
with inspiration alone ; lastly, at the period of resolution, the crepitant i 

ronchus appears in the form of somewhat larger, more humid and less 
regular bubbles, which coexist also a little with expiration. 

The other symptoms axe well known. I may mention among them tlie 
decrease, sometimes almost complete cessation, of the vocal vibration at 
the part occupied by the disease. 

In central pneumonia it often happens, notwithstanding what Laennec 
has said, that all the local signs are wanting, and that we have notlung to 
guide us in our diagnosis but the characters of the sputa, and the general 
symptoms. I have myself seen 5 or 6 cases of tlds kind. MM. Andral', 
Lonis't', Chomel}, &c< have often observed this absence of local phe- 
nomena in central pneumonia. 

In lobular pneumonia we find on auscultation; 1". Exaggeration of 
both murmurs (supplementary respiration) afiecting expiration much 
more than inspiration. Sometimes we even find, in the same patient, and 
in the same parts, diminution of the inspiratory and augmentation of the 
expiratory murmur. These characters diminish and disappear in pro- 
portion as we recede from the point where the pneumonia exists. i 

2°. Expiration usually presents the clear, blowing qiialitt/, sometimes a 
very slight degree of the bronchial, but in general the alteration of 
quality goes no farther. 

3°. Occasionally we meet here and there, towards tlie end of inspu-a- 
tiou only, some scattered, inconstant bubbles of the primary crepitant 
ronchus. 

4". No change is perceptible in the sound on percussion, nor in the 
vocal vibration. 

IL Chronic pneumonia, — Many persons have questioned the existence 

• AuBoultaUoQ mediate, edit, do 1837, notes- des pages 350, 3ii3. 
f Cliuique oicdicale de ta Pitii?, a,aa£a 1836. 
X Oict. lie Mvllflcme, ca 21 vuL L 17, p. 2S7. 
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<^ chronic )>neuiiionia ; aome have admitted it, but as an exceedingly raiv. 
a&ection. M. Andrat* considers it much less rare than is generally sup- 
posed. My observations at the bed-aide, and my researches in patho- 
logical anatomy, are quite favourable to the latter opinion. 

1°. As anatomical characters, I would refer to the chronic indurations 
of the pulmonary tissue with considerable increase of its density and 
resistance, /awn-coloured, ffreyiih, or of a dirti/ tcAile, which we find in 
one or more lobules, or perhaps in a considerable part of a lobe, especially 
in the summits ; 1 would refer also to that chronic induration, of a de^ 
red colour, with increased resbtance of the tissue of the lung, a kind of 
camiiiefttion of it ; I would lastly refer, with M. Audral, to those blackitk 
indurations, called melanoiis, and which, like the preceding, are chiefly 
met in persons who have been subject to chest affections. 

As symptoms I would mention the following; 1°, Diminution of 
inspiration, more marked in proportion as the induration is more com- 
plete, more extensive, and as it occupies more uniformly the mass of the 
pulmonary tissue where it is situated : this diminution of inspiration 
sometimes descends as low as 1 or 2. Augmentation of expiration, more 
marked in proportion as this densiflcation is more complete, more 
extensive and less uniform ; that is, the inspiratory murmur is leas dimi- 
nished, the expiratory more increased, in proportion as there are more 
lobules of healthy tissue in the midst of the diseased ones ; and vice Jfena. 
The expiratory murmur even suffers a marked diminution both in dura- 
tion and intensity when the induration occupies uniformly the entire 
thickness of a lobe of the lung. 

2". Alterations of quality, more marked in expiration than m inspira- 
tion, proportional in degree to the degree and uniformity of the pulmonary 
induration ; slight, sometimes even inappreciable, when many sound 
lobules are enclosed among the affected ones ; these alterations of quality 
are always proportionally less considerable than in acute pneumonia. 

3". Character of hardness, of dryness, of great difficulty of production 
in the respiratory murmurs, a character which is very distinct, especially 
when no alteration of gtuUity has yet token place. 

4°. Distinct bronchophony. 

5°. Bronchial cough. 

6°. Sounds of the heart more distinctly heard at the place where the 
preceding signs are observed. 

7'. More or less diminution of tlie sound on percussion. 

8°. Diminution of the vibration of the voice, 

9*. When chronic pneumonia exists at the top of the lung, and occupies 
so much of it as to have produced sensible atrophy of that part of the 
organ, there may be a diminution of the volume of the corresponding top 
of the cheat, a diminution of the partial movements of this side, and sink- 
ing in of the spaces above and below the clavicle. 

* Auicult. Med. ed. 1837, vol. 1, p. aS6. 
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Sometimes chronic broDchitis and a habitual cough, a feeling of uneasi- 
ness, of stuffing, of obstruction within the chest, coexist with the pre- 
ceding signa. As far as I have observed, there rarely exists any obvious 
deterioration of the patient's healtli ; more rarely still do we see 
symptoms of hectic fever, if the elironic pneumonia, such as I Lave above 
described it, in its three principal anatomic forma, be perfectly free from 
eomplicatioQ with tubei'cleg or any other affection. (31) 

§ VII. Chronic induhatiohs of the lung. 

All that I hare juat said on the symptomatology of chronic pneumonia is 
perfectly applicable to every pulmonary induration, wliatever be its natui'e, 
which presents pretty nearly the same anatomical conditious. The signs I 
have pointed out being physical signs, it is obvious that they must be 
nearly similar; such is in fact the result of clinical observation. It is only 
certain forms of these organic alterations, such as tubercular infiltration, 
and certain modifications of the primary physical conditions resulting 
from the progress of the malady, that can produce variations of the 
Kymptoraa : such are, in plithisis, the pulmonary crumpling sound, the 
dry and humid crackhng ronchi, the caverauloua and gurgling ronchi, 
the cavernous and amphoric respiration. 

So too the decline of the patient, the existence or non-existence of the 
symptoms of hectic fever, the degree and progress of these symptoms do 
not depend upon the form, upon the extent of the foreign body deposited 
in the lung, upon the physical fact, but upon the nature of the alteration 
which conatitules this physical fact, and the organic dispositions in which 
it fioda the patient. 

5 VIII. Phthisis puimonaus. 

The signs of the 2nd and 3rd stages of phthisis are so well known that 
I will not stop to notice them. Hereafter I will enter into a detailed 
account of every thing that may serve to determine the first stage (see 
2nd part and especially chap. vi.). For the present I will only give a 
succinct summary of the signs furnished by auscultation, percussion, 
touch, inspection, and the morbid sensations of the patient, in establishing 
the connexion between this first stage and the succeeding ones. 

1". Diminution of the duration and intensity, but especially of the 
duration of the inspiratory murmur, which may fall to 4 and even 2. 

2'. Augmentation of the intensity and duration of the expiratory mur- 
mur, which may rise even to 20. 

3*. Rough, hard, dry, difBcult character in the murmurs, but especially 
in the inspiratory. 

4°. Alterations of quality, appearing first in expiration, spreading 
afterwards to inspiration, preserving greater intensity in the former, and 
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passing successively through all the alterations of gualUg, from the clear 
to the amphoric character. 

5°. Pulmonary crumpling murmur or ronchus, coexisting almost ex- 
clusively with inspiration. 

6*. Dry crackling ronchua, coexisting almost exclusively with inspira- 
tion, and passing euecesaively into the humid crackling, the cavernulous, 
and cavernous ronchi, which occupy more and more equally both inspi- 
ration and expiration. 

7°. Bronchophony more or less intense. 

8°. Bronchial cough more or less marked. 

9°. Transmissiou of the sounds of the heart through the tubcrculated 
part of the lung. 

10°. Sound on percussion over this part more obscure. Feeling of 
greater resistance to the finger ; sometimes even complete dullness on 
percussion. 

11°. Diminution of the vocal vibration. 

12°. Diminution of the partial movements of the upper parts of the 
chest ; diminution of their volume ; sinking in of the spaces above and 
below the clavicle. 

In general these different symptoms express by their degree, the 
different and successive degrees through which the tubercular infiltration 
and the process of softening pass. They are usually more marked on one 
side than the other, have their special seat in the superior parts of the 
chest, and more peculiarly in the subclavicular regions. 

13°. Feeling within the chest of restraint, of difiiculty in respiring, of 
annoyance from speaking or coughing, sometimes even of pricking or 
shooting pains. These morbid sensations are usually more marked on 
one side of the chest, where the tuberculization is more advanced. 

For the other symptoms, their difierent combinations, &c. see hereafter 
my special researches on the diagnosis of the first stage of phthisis 
(2nd part). 

5 IX. Gangreke of the lung. 

Amongst the cases of gangrene of the lung that I have observed, I find 
only one that includes a sufficiently detailed account of the auscultatory 
signs, from the appearance of the gangrene to its resolution, and during its 
entire duration. The following are the symptoms observed in this case". 

1". Some days previous to the manifestation of the gangrenous odour 
in the sputa and of the general symptoms of gangrene, we recognized all 
the symptoms of active sanguineous congestion in its most intense form. 
These symptoms existed in the middle third of the posterior port of the 
right lung. Some traces of sonorous and sibilant ronchi were combined 
with them. 

• No. 5, St. MicbauVs Ward, care of M- AaJial, liospita! ie In Pitif, IH36. 
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2". Afterwards, when the general sjmptoma of gangrene and the gan- 
grenous odour of the expectoration appeared, the aigna of congestion 
extended far beyond their former limits, and at the aame time we 
observed that in the place where they had appeared, and where they 
always maintained their maximum intensity, the viscid humid character 
greatly increased, the bubbles of the congestive ronchus became larger, 
more humid and more nmnerous, bronchophony was here more distinct, 
while sonorous and sibilant, mixed with mucous ronchi, were audible in 
the same side of the chest, in front, and scarcely at all in the oppoaite 
side. As long as the gangrenous odour of the sputa, which waa intense, 
continued, as long as the brownish red colour of the expectoration and 
the general stale of the [>atient favoured the opinion of tlie continuance 
of the gangrene, the symptoms remained nearly the same ; they were 
only a little more or a little less distinct ; at length the aigna of gangrene 
disappeared, and with them, slowly, gradually, all the local phenomena. 
These followed in their disappearance the same course as in tlie termina- 
tion by resolution of active sanguineous congestion of the lungs. 
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ARTICLE III. 
NERVOUS DISOKDEES OF THE RESPIRATORY ORGANS. 



Under this title I include that rather numerous class of cases in which 
we observe more or less disturbance of the respiratory murmurs and move- 
ments, without any structural lesion whatever of the respiratory organs that 
we can connect with this functional disorder. I will not here enter at all 
into the consideration of the causes that produce these disorders, or of the 
intimate nattu^ of these maladies. Whether theydepend on a greater wont 
of hsmatosiB at certain times; on apeculiar excitation of the nervous sys- 
tem of the lung; on the irritation of this oi^an by blood more or less rich 
than ordinary, or modified in some of its elements ; on spasm of the mus- 
cular fibres of the bronchial system ; on a peculiar expansive and con- 
tractile power in the air ceUa ; on a convubive state of the muscles of the 
glottis, or of those of the chest ; on a sort of influence of irritation, &c.* ; 
whether they depend on one or other of the preceding causes, is of little 
importance in the question I am considering, and perhaps also in practice, 
which derives but little advantage from all theae purely theoretical con- 
siderations. With a view to the subject of auscultation, all these affec- 
tions are divisable into two classes; 1°. The effect of one class is to di- 
minish the respiratory murmurs ; 2°. that of the other is to increase them. 
Theae two classes correspond, the second to the asthma icith pmrile 
reipiraiion, and the first to the spasmodic asthma of Laennec. The first 

• Thu reader will find all these upiiilons scattcrod through different works, aiiU 
iicnrly oil braughl tugrthcr in the odlUau uf Laennec by M. Aadrnl, Sod vul. 
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gives rise to by I'ar the most Hlarming train of symptoms, and s< 
^aces the patietit in imminent danger of asphyxia ; whilst die second only 
produces respiratory movements much deeper, more frequent, irregular, 
and rendered painful by the continual effort with which they are 
accompanied. 

I. In the first case, the respiratoiy motions have the character which 
lias been designated convulsive. The murmurs and the movements are 
in an inverse ratio to each otlier. The latter are produced by a very 
powerful effort, and the former are scarcely audible ; they are even 
in general less perceptible, in proportion as the thoracic movements are 
more convulsive and more energetic. There is also an alteration of the 
rhythm of the murmurs as of the movements; the murmur is some- 
times suddenly arrested in its course. But the most common auscultatory 
character of this kind of affection is the great diminution or even com- 
plete cessation of both respiratory murmurs ; sometimes we see them 
separate from each other, and the inspiratory alone or the expiratory 
alone cease to exist, while the other continues unchanged, or is even 
exaggerated. In the latter case it is generally the inspiratory murmur 
that is diminished, while the expiratory is natural or increased. The 
jirking character of the respiratory murmurs belongs also peculiarly to 
this first class of nervous disorders of the respiratory organs. 

II. In the second class there is merely exaggeration of the respiratory 
murmurs. Inspiration and expiration elill more are greatly augmented 
in duration and intensity. But this exaggeration is not regular and 
uniform, as in supplementary respiration ; on the contrary, it is charac- 
terized by irregularity, differing from itself each moment, and sometimes 
alternating with diminution. Thus these two classes of disease are not 
separated by any difference in their nature that must always keep them 
isolated from each other. Their effects alone differ, their nature is the 
same : it is the same cause that acts in each case ; but this cause, which 
consists in a disturbance of the nervous system, acts sometimes in one 
direction and sometimes in another ; sometimes through its agency, the 
air penetrates the respiratory system with more force and frequency ; 
sometimes, on the other hand, it is only admitted with difficulty, veiy 
imperfectly or is even completely excluded ; but in either case it stamps 
its peculiar character of disorder and irregularity both on the respiratory 
movements and murmurs. 



ARTICLE IV. 

DISEASES OF THE PLEURA. 

All the affections of the pleura that are capable of producing auscul- 
I tatory phenomena, may be included in the history of pleurisy and pneu- 
l- mothorax. 
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DISEASE OF THE BESPIRATORY AFFABATl'8. 



^ 1. Pij:L'HI8T. 



Considered with a view to the phenoinena furnished by auscultation, 
pleurisy may be divided into 4 principal fonna: 1'. dry pleurisy j 2*. 
pleoriey with recent pseudo-membranoua secretion ; 3°. pleurisy with J 
liquid effusion j 4°. pleuriBy with old false membranes surrounding I 

lung. 

Z. Drif pUuritg, — We sometimes find, in persons who have sunk 
rapidly under acute diseases, the pleura, the pericardium, the arachnoid, 
or even the peritoneum, quite dry in parts, sometimes over a large extent 
of surface, sometimes here and there in scattered spots. It is the same 
dry and somewhat withered aspect which these membranes present wlien 
they have been exposed for a short time to hot air. Instead of the 
smooth, polished eurface, soft and somewhat moi^t to the touch, that 
characterises them in their normal state, they are dull and lustreless, dry 
and rather hard. A slight pseudo-membranoua deposit of an opaline hue, 
which we sometimes find on other parts of the same aerous surfaces, and 
the symptoms of pleurisy, of peritonitis, &c. that existed during life, 
usually prove the nature of this alteration. This slight dryness of the 
serous surfaces may, however, exist alone and independently of the 
pseudo-membranous depoaite that sometimea accompanies it. I have had 
opportunities of examining peraona who died during the height of aa J 
attack of acute articular rheumatism, and of observing the same anatomi- ' 
cal fact with reapect to the serous membranes of some of their joints. 
Elxperiments made on animals give the same result. In short every 
thing authorizes the opinion : that this peculiar alteration of the articular 
and visceral serous surfaces is one of the forms of inflammation. The 
conditions under which the autopsies, that I rely on, were made, and 
many other circumstances which I think it useless to mention, are incon^ 
sistent with the opinion, that this alteration is a mere cadaveric effect : 
the symptoms observed during life would in themselves be sufficient to 
make us reject it. 

In cases of pleurisy of this kind, I have recognized, by auscultation, at 
the ports of the chest where the pleura was subsequently found as I have 
described it, 1°. a very slight, superficial sound, like that produced by 
passing the finger more or leas forcibly over a dry and smooth surface, or 
rather by making two thin leaves of paper glide upon each other. M. 
Reyuaud was the first to point out this form of pleurisy, and he has 
described this slight sound by the name oi ffrazing (frolement). 2°. The 
respiratory murmurs suffer, in dry pleurisy, no diminution from their 
norxoal standard", no change of the characters that constitute their 

* We nnuC except cases where there la pain of the aide. In these easea there ia 
ilimiautlan of the inapirator; murmur, but this diminution depends on nervous JDiluenee, 
and Dot on n physical obstacle Id the dItalBtlon of (be lung. 
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L itature. They are tlie same aa usual; the only morbid character they 
f present, is the friction sound, which in general coexists with inspiration 
only, 

II. rleurity leilk pneudo-membrafioas deposites.~~lf inflammation of the 
pleura has produced a pseudo-membranous layer of no great thickness on 
its surface) we find at the part occupied by this, slight diminution of the 
intensity and duration of the inspiratory murmur, which sinks to 6 or 8 j 
and on the contrary, slight augmentation of the expiratory, wJiich may be 

j represented by 5 or 6. 

But if the layer becomes thicter, we find the inspiration continue to 
decrease, the expiration return to its normal limits then decrease in its 
turn, but only follow at a distance the diminution of the inspiration. 
Some slight pleuritic friction sound is frequently combined with the 
I preceding signH. In this form and in its simple state, pleurisy is not 
L usually accompanied by any trace of alteration of gualUff. 
I I have ascertained by autopsy that even a recent false membrane, a line 
I- in thickness, is often sufficient to produce distinct dullness on percussion. 
In the same anatomical circumstances, we sometimes find also a little 
less vocal vibration of the tiioracic walls at the parts where the false 
membranes exist. 

In the cases I have been supposing, tlie normal volume of the lung is 

unchanged ; it touches the walls of tlie thorax with its entire surface ; for 

. it is only after elfusion into the pleura tliat we find the lung bound down 

into a smaller compass than natural hy llie fidsc membranes deposited on 

its surface. 

III. Pleurisy mth effus'um. — In this case the signs vary with the quan- 
tity of the effusion, 

1°. If the eff'usion be extremely small, it generally occupies the space 
J between the base of the lung and the diapliragm, and then it seldom hap- 
k pens that any local sign reveals its existence. Auscultation and pcr- 
1, cnssion have given me the same negative result in cases where the effu- 
I eion was considerable, but confined between the lung and the diaphragm 
' in a kind of pouch, formed by adhesions that arose from the circumference 
I of the base of the lung. It is on the right side especially, on account of 
f the vicinity of the liver, that we are liable to err in such a case. 

2°. When the efinsion is extended in a sheet over the lung, and is at 
the same time not considerable, the only signs usually observed are, more 
or less diminution of the murmurs, and especially of the inspiratory ; 
more or less obscurity of the sound on percussion, some diminution of the 
vocal vibmtion, a change in the resonance of the voice almost inappreci- 
able, and without any well determined characler. These signs decrease 
gradually, in pro]Kirtion as we ascend from the inferior parts ; it is only 
\ when the effusion is considerable, tJiat tliey cease abruptly at a certain 
]M»ot, and tiutt ihe eQ'used &tud has a \eveL 
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3". VVlicn the pleuritic efiusion is more abuodant, wc find aloog with 
Ihe |>receding uli or actors, which are tlieii also more marked, altemtiona of 
quality successively more elevated, aiid wliose degree represents in ge- 
neral very accui-ately that of" the efiusion; this, liowever, only within 
certain limits, for ihe broncliial character disappears if the efi'usion be- 
come very copious. These alterations of giutliti/ become aenaible, from 
the moment the hiyer of liquid is sufficiently thick to produce sensible 
compression of the surface of the lung. They appear first in expiration, 
afterwards extend to inspiration, and tend more and more to tiffuct each 
equally, in projiortiou as the efiusion augments: at the same time they 
seldom rise above the second degree of brenchial character. Wlien the 
effusion has increased beyond the limit at wliich it can produce the bron- 
chial character, we see tlie latter, during its decrease, follow in the oppo- 
site direction the same track it ti-aversed in its increase ; but, in this 
particular case, its decrease is usually very rapid. Egophony may be 
heard at the same time as the broncliial character ; but this sign is infi- 
nitely more rai'e, more inconstant, more deceptive than the alterations of 
guaiilf/. When egophony does not exist, it is usually replaced by a kind 
of bronchophony, (See at page 84 what I have said of egophony.) 

4°, As the effusion incroa^s then, we find the sound on percussion, the 
vocal vibi-atiou recognized by the liand, the partial movements of tlie 
thoracic walls, and the two respiratory murmurs gradually decrease ; if it 
becomes very abundant, the dullness on percussion is complete, the vocal 
Tibration entirely destroyed, the thoracic movements almost extinct, the 
thoracic cavily enlarged, the bronchia! character disfljipcars, the reverbe- 
ration of the voiee presents the characters described at page 86, and tlie 
respiratory raunnurs are totally inaudible. Thus all is negative in the 
symptom atol(^. It should be remarked that the diminution of inspira- 
tion and expiration is governed by this law ; that this diminution is 
always more considerable and more rapid in inspiration than expiration ; 
that Uie inspiratory murmur has disappeared entirely, while that of expi- 
ration still exists. It results fi-om this, that the complete and constant 
disappearance of the expiratory murmur ought always be considered as a 
certain sign of a very abundant efiusion. I have already said that in 
inconsiderable effusions, when inspiration Imd sunk so ns to be reduced to 
6 or 8, expiration was a little augmented. These are, usually, the signs 
of an effusion which is just commencing; but we must take care not to 
confound with simple augmentation of the expiratory murmur, the pro- 
longation of its duration occasioned by the coexistence of the bronchial 
charoeter ; the mistake is easily made by tliose who are not practised in 
the appreciation of the normal expiratory murmur, and it leads one to 
suppose the presence of a much greater effusion than really exists i it may 
be avoided by paying attention to the quality of the sound. 

I will mention a fact in support of the different propositions I have just 
stated. We had in Mareli 183S, at No. 29, St. Louis's Ward, (hospital 
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of I.a Cliarite, undftr M. Andnil) a man in the vigour of life, in whom 
there existed a pleuritic efFosion in the right side of the chest, so consi- 
derable, that this side was dilated nearly two inches. In front there was 
diminution of the intensity and duration of inspiration, which at the base 
of the chest amounted to complete cessation. The expiratory murmur 
was inci^eased at the top of the lung, without exhibiting any alteration of 
guaiity ; a little lower down this sound resumed its normal degree, then 
it fell below this, and thus it successively diminished from above down- 
wards, and disappeared entirely towards the base, but below the point at 
which the inspii-atory murmur ceased to be aiidible. The same cha- 
racters existed behind, appearing in the same order, hut more rapid in 
their succession. No alteration of quality existed either before or behind. 
5°. M. Hirtz" has truly observed tliat a change in the relation of the 
lung with the effused fluid may determine euch a change in the 
symptoms, that we might he induced lo think the effusion hud diminished 
while in reality it had increased ; I cannot, however, view this change of 
relation in any other liglit than as an accidental occurrence, and not 
exactly a general rule, not a constant result of the natural progress of 
the affection; such at least is the inference I draw from my own 
researehes, undertaken with nearly the same object and the same results. 
M. Hirtz has however put the matter very well: suppose the effusion 
moderate, 1°. the lung floats in the effused liquid; this liquid forms a layer, 
more or less thick, round the organ ; dullness on percussion extends to a 
great height; the respiratory murmurs are diminished . to the same 
extent ; the bronchial character and egophony may be also recognized in 
the same parts; 2". the effusion is partly absorbed ; the preceding ^gns 
have disappeared at a certain height, but we still find them at the inferior 
parts ; 3°> the effusion augments, and at the same time it happens that the 
Inng, instead of being surrounded by the effused liquid, rises above it, and 
comes into contact with the walls of the chest ; the chest has resumed its 
clearness, and the respiratory murmurs their intensity, in places where 
they were greatly diminished ; the bronchial character and egophony are 
no longer audible in any part, not even below, because the effusion is in 
fact too abundant to allow of the production of those signs ; one might 
lie templed to attribute this change in the symptoms to a diminution of 
the effusion, though this has in reality increased. The continuance of 
the bronchial eharacter and of egnphony at the inferior part is evidence 
of a real diminution of the effusion ; tlieir difiap[>earance, on the eonlrary, 
indicates that this diminution is only apparent, that the change I have 
just described has occuired in the relation of the Inng with the effused 
fluid ; hut to enable us to come to this conclusion, the resonance of the 
chest and the respiratory murmnrs must have reappeared in the superior 
parts, and the bronchial character have at the same time disappeared. 

* Itcpherchea Hur quelques points dn disi^no^tir <\e \a \Ae.-me*\e, ]inr M. Malliiuu 
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6°. Ill ovdiiiary pleuritic effusion, tlie local syimptoma vary with tlie 
position of the jiatient ; iii 6im|)le pseudo-racmbranoua pleurisy they 
remain tixed, however the position may be changed. 

7'. During the resolution of a pleuritic effusion, the alterations of the 
respiratory murmurs in intensity, in duration, and in qualilj/, follow in 
their disappearance the same course in the opposite direction, that they 
followed in their appearance and increase. 

IV. Pleurisy of long ttanding wilk iJikk and hard fidte meinl/ranet 
round ths lung. 

1°. Diminution of the respiratory murmurs proceeding aometimes to 
Absolute cessation. 

2". Alterations o( quality, in cases only where the lung ia bound down 
in a much smaller space than natural by the membrane that envelopes 
it, or where a partial false membrane has acquired considerable thickness 
and great density. 

3°. Dullness on percussion sometimes very considerable. 

4". Almost complete extinction of the vibration of the voice and of the 
partial movements of the walls of the chest. 

In a patient that died in 1836 at La Pitie (ward Saint Leon, No. 19), 
we found on one lung a partial false membrane neariy an inch thick in 
some points, and yet there was no trace of the bronchial character during 
life. There may he therefore exceptions to the proposition I have 
laid down. 

§ II. Pneumothorax, 

Remarkable diminution or complete absence of the respiratory mur- 
murs, according to the degree of pneumothorax. Sound tympanitic ; 
considerable duuinution of the vibration of the voice ; diminution of the 
normal resonance of the voice, and very considerable diminution of tbe 
partial movements of tlie chest. 

§ III. Simple hydhopseumothohas. 

Signs of pleuritic effusion in the depending parts of the chest. Signs 
of pneumothorax in the superior parts. 

5 IV, Htbropneumothorax co-vpi-ioated with perforation 



In the upper parts of the chest : 1 ". very considerable diminution or 
absence of the normal respiratory murmurs; 2". amphoric character, 
coesiating with both periods of respiration, but especially with the 
second; 3°. metallic resonance coexisting chiefly with expiration; 
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4°, metallic tinkling produced cliiefly in expiratiou ; 5°. sound on per- 
cussion tympanitic ; C°. oonaiderable diminution of tlie vocal resonance ; 
?*■ considerable diminution of the partial movements of the chest ; 
8*. conaiderable diminution of the vocal vibration. 

In the inferior part* : Signs of pleuritic effusion. (32) 



DISEASES OF THE I'ARIETES OF THE CHEST. 

Pleurodynia. — I have noticed (p. 51) the auscultatory plie: 
observed in cases of pleurodynia, und the differences between these and 
the phenomena of commencing pleurisy that can be of use in the diSer- 
ential diagnosis of these two affections. It will be seen fi-ora the exposi- 
tion I have given of the morbid characters of the respiratory niurmurs in 
pleurisy and pleurodynia, that M. Andral" is right in saying that there 
is diminution of the inspiratory murmur in dr^ pleurity with pain in the 
side; but that Loennec't' was also right in objecting that tliis cannot be 
regarded aa a differential sign between pleurisy and pleurodynia: not 
only is this character insufficient for tliia differential diagnosis, but it 
cannot be of any use, inasmuch as it is common to the two affections. 



DISEASES OF THE LARYNX. 

Auscultation at a distance of the inspiratory and expiratory sounds 
furnishes valuable signs in the diagnosis of diseases of the larynx. 
Attempts have been made to apply the direct or mediate auscultation of 
this oi^an to the same object. I shall notice only the latter here. 

In 1836, M. Lombard of Geneva, to whom science is indebted for 
seme valuable works, when visiting M. Andral's wards where I was an 
intern, told me that he could, by mediate auscultation of the krynx, 
determine the maximum scat and frequently the anatomical forms of 
most of the alterations of this organ. This astonished me, for my own 
researches on the subject, which were tolerably extensive, had only given 
me negative results. M. Lombard had the politeness to make an appli- 
cation of his principles in the case of one of our patients in the last stage 
of phthisis. I avow I was unable to detect the differences that he indi- 
cated between the two sides of the larynx; and several persons, practised 
in auscultation, were likewise unable to perceive any difference between 
the sounds heard on the right and left sides of the organ. Since that 

'Auscultation mfitialc, edit, dc 1837, I. 2, page 411 : note dc M. Andral. 
/ Ibid, aoie de Laeimec. Fnrbes's lruui\Uioit, (>%« *'^%. 
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I have repeated my researches on tliis subject, and I have come to 
the conclusioii that mediate auscultation of the larynx cannot furnish any 
sign capable of enabling us to recognize witli precision, in the generality 
of diseases of the larynx, either the esaet part of the interior of the 
organ, at which the disease is situate, nor at which side it has attained 
ita maximum of developemenl, etill lefis the peculiar nature of the 
affection. Other observers well skiUod in clinical investigations have not 
been more successful. The mere consideration of the different anatomical 
conditions of the diseases of the larynx, leads indeed to this conclusion : 
that these diseases cannot produce such constant and marked modifica- 
tions of the respiratory sounds, as would I'cnder tliese sounds faithful 
int«rpretei's of these alterations. (33) 

The results contained in the six preceding ehaplers liave been derived 
from the analysis of a vei-y great number of cases. The limits of thii> 
volume not permitting me to introduce in tlieir support even a part of 
those cases, I a^ipeal for these results to their natui'al Judge, clinical 
observation. At the same time, the disease I liave described by the name 
of aetice tanguineoiu congeglion of the lungi being aa yet very little known 
a,nd apparently not very common, I thought it right to give tlie two 
following examples of it. 

FiHST Case A liair.druaiici', IT yeavB of age, uf a lolcralili; voiisliluliau, and n 

mixed lympbitieo-saiiguinB tBraparameut, was admittciJ iato U Pitie, 27lh April, 1836, 
uuder M. Aiidrul. For three weeks he had been everj daj attackeil with languor, las- 
siludv, and nffota fullowed by heat and aweatiug. To Ibis febrile state were alter- 
nately superadded, BonieliiiiGs all the signs uf cerebral voagestiou (1st form of M. 
Andral), great BeaBlbiUcy to light, tiojtlijig in the ears, dlxaineas, vcrtiguj sumctiiiies 
much oppruBsion, feeling of atufBng in che^t, and a whiliuli, anmewbat viscid cipectoia- 
tion ; sometiiiiea pricking paioa in the throat, impaired ilij^cullon, aud conalipiriion. 

The day after bo was admitted, Apiil Sdtb, the braiii and digestive system appeared 
uuafi'eeted, but it was otherwise with respeet Id the chest ; at the rijcbt side iiostcriurly, 
the inspiratory murmur was much dimimshad in duration aud intensily : the expiratory 
presenUng nearly its uormal duration and intensity ; and both exhibiting the humid 
chaiavter in a marked degree. Coexisting with Inspiration only, a roncbus.tlie bubbles 
of which were small, humid, tolerably regular, not attaiaing their cumplete dcvelope- 
ment, and exhibiting in their auecesHiuu a sort of continuity wtiicli formed a contrast tu 
the usual roundness and isolation of tbe bubbles uf the other roiiclii. No trace of alter- 
ation of qvalils in the respiratory murumrs. Resonance of the vuieo normal { sound on 
percussion normal also. In every other part of the chest the respiratory sounds wero 
pure. Expectoration rather copious, wliite, a little viscid at bottom of vessel, fiiilliy at 
top. Nu cough, no stitch iu the side ; but a feeling of difflcolly of brcatliing and of 
stuffing throi^;h the entire chest (Demulcents and mustard foot baths). 

The signs of cerebral congestion began to reappear iu tiie course of lliis day, the 
2eth; the fuUowing morning they were strunglj' marked. On eiaminuig the chest, wo 
were astonished not to find in any part uf it the slightest trace of the local signs we 
liad observed there (he day before ; the respiration was every where pure and espaa- 
sive. The feeling of oppression and stuffing had also disappeared. (Same treatment,) 

1st. Afsy. The symptoms of affection of the bead had diminished, and we again 
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found iu Ihe right si<Je of tlie cliest pouteriorly the same signs bb before, but uiadi lesa 
marked. Re^trirations 26, putse US. (Blood-lettUis— low diet.) 

May 2ad. The only mnrbid phenomenon Tound in the chest, ns.t a trace of Itie 
humid character ia the respiratory murmura. But the symptoms of cerebral conges- 
tion were much more markeJ, and the patieul'e face ivas much more flushed. (Bleeding' 
again.) 

The following days there was a marked improvement as regarded tlio head. 

The 5tli of May, all the cerebral symptoms had disappeared ; while we fobud again 
the same signs in the same part of the chest, but in n less degree. The feeling uf 
oppression, of stuffing, had returned with them. 

The (>tli of May, iu the morning, all was changed; the latter phenomena had disap- 
pfared, the respiration was pure and easy, and the jwitlent complained of heaviness of 
the head, great senaibility (n light, and constant giddiuess. He was hied a third Urae. 
This was the first time we remarked the charactera uf tlie liluod ; the clot occupied the 
whole diameter of the vessel, was red on the surface, resistant, without a trace of crust, 
mid surrounded by a little aeroaily. The 7th of May, and the following days, the 
symptams of cerebral congestion disappeared, and the respiration contiuucd puro Hud 

On the morning of the II th, the patient who was naturally civil, gentle, and lively, 
was on tlie contrary extremely petulant, impaiieni, and melaucholy, without the 
slightest obvious cause. The couutenance was animated, the gums injected, and Ihe 
state of cerebral excitation was manifested iu his look, in the general expression of his 
countenance, and in his movements. The skin was warm, the pulse full and developed. 
The chest was not examined this day, but it was the tnix.t, and tlie absence of all morbid 
phenomena there ascertidned. Blood drawn again this day, presented no trace of 
crust. The 13th of May, pulso 104 ; akin moist; respiration SO, natural; no motion 
fi-om bowels for lix days ; considerable decrease of the affection uf the head. 

The 23ud a new bleeding was required ; the blood presented the same characters as 
before. This bleeding was rendered necessary by the return of the symptoms of cere- 
bral congestion. The morbid phenomena of respiratiou had not reappeared. 

The 241h the patient was dismissed fiom the hospital for misconduct. 

Second Case — .A man, aged 34, of a remarltably strong constitution, large chested, 
and of a well marked sanguine temperament, lay at No. 23 ward of St. Leon, hosirital 
of la Pitie, under the care of M. Andral, I8tli January. 1836. He had, he said, (wo 
attacks on the chest already, one at the right, the other at the left side ; one 3 years, 
the other as yeais before. Almost every winter he caught cold, and had a cough for 
a considerable lime after. In other respeels he got good health. Eleven days before 
he came into hospital he had been seized with feverish symptoms, pams in the hack, and 
difficully of breathing, which had soon obliged him to give up wiirking. 

The day after he came in, January IfHli, we recogniied the following symptoms : 
Htrunglj marked general sanguineouB plethora; skin hot; pulse frequent; very severe 
headache ; dry, harassing cough ; expectoration tolerably copious, mucous, rather 
tliiok, contajniufr some streaks of pure bloud ; respiration frequent; sense of stuffing in 
the chest; no pain in the side. Anteriorly aud posteriorly in the base of each lung, 
but espedally of the left, we found on auscultation : lo. the inspiratory murmur dimi- 
nished in duration aud intensity (S instead of 10); 9°. marked humid character in both 
respiratory murmurs ', 3". during each inspiratinn a peculiar ronchus, not resembling 
any of those described by Laennec, its bubbles fine and humid, slowly developed in snc- 
oession, not perfectly rounded, succeeding each other before their perfect develope- 
ment, and thus appearing to bo continuous. A little dullness on percussion at the bue 
ofhothlungs. Vocal resonance normal : local vibration also normal. < Blood-letdng ; 
pectoral mi Mure.) While the Uood was flowing, the patient said he felt his ehest re- 
lieved, his breathing become free, and the feeling of stuffing disappear. Aa hour and 
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a<half after the bleeding I examined the patient again, and was astonished to find tliat 
all the above local signs had disappeared on both sides of the chest in front, and were 
considerably diminished behind; the general state of plethora was also much less. He 
passed a good night, and the next day, 2<Hh January, appeared quite easy ; his com- 
plexion was natural ; cough less frequent and less fatiguing ; expectoration viscid, but 
quite white. Respiration still somewhat incomplete and a little humid, was the only 
morbid phenomenon observed on auscultation. A very slight inflammatory pellicle was 
barely discernible on the large firm clot formed by the blood. (Blood-letting again.) 
From this time the general and local state of the patient continued to improve, slowly 
it is true, but steadily. The local phenomena observed in the chest completely disap- 
peared, at the right side first, and then at the left. The feeling of stuffing and oppres- 
sion ceased with the other local signs. A dry cough remained for some days, and was 
the latest symptom. Bespiration, which on the 20th January was 32, fell by degrees 
to 28, to 24, and lower ; the pulse fell in like manner ; and the patient left the hospital, 
February 8th, perfectly recovered. 

It seems to me useless to comment on these cases, after what I have 
said of active sanguineous pulmonary congestion. Every one can exa« 
mine and decide on them for himself. 



CHAPTER VII. 

OF THR PRIMARY SEAT Olt l^LACE OP ORIGIN OP THE PHYSIO- 
LOGICAL AND JIOBBID SONOROUS PHENOMENA OF THE RESPI- 
RATORY APPARATUS. 

Lueimec admits irilhout hcaitation, without even stopping to enquire 
whether there could be a second opinion on the subject, that the venicu- 
lar resiiirutory murmur la produced in the air cells, that it results from 
the passage of the air into tlic small bronchial divisions, and is indepen- 
dent of the sounds that occur in tlie pharynx. He in like manner refers 
the bronchial, tracheal, pharyngeal, buccal, nasal, cavernous sounds to the 
natural or artificial cavities fi-om which they derive their names. 

This theory was so simple, so natural, so much in accordance with 
facts, that it was adopted by iill. No one even thought of questiouing its 
accuracy. 

In 1827, M. Chomcl" first suggested that tlie bronchial breathing of 
pleurisy might be nothing more than the reverberation in the pulmonary 
tissue of a sound generated in the laryns and back of the mouth. 

In 1834, M. Boaut extended to all the respiratory sounds, physiolo- 
gical and morbid, the idea that M. Chomel had applied to one only. He 
concluded from some experiments be made : " that the different respi- 
I'atory sounds ai'e not the mechanical result of the passage and friction 
of the air nguinst the walls of the broneliinl ramifications where they are 
heard, hut are produced by the reviirberatiou, through the whole column 
of inspired or expired air, of the sound resulting from the impulse of tliis 
column against the veil of the palate or the adjacent parts." 

This theory of M. Beau found no supporters, or if it were at first 
adopted by sonic, seduced by the ingenious manner in which the author 
presented it, they soon renounced it again, and i-etumed altogether to the 
notions of Laennec. The gi'eat majority of persona devoted to clinical 
studies now admit, %Tith the illustrious discoverer of auscultation, that the 
air, in passing and repassing through the different sections of the respi- 
ratory apparatus, produces in each of them a ]»eculiar sound, which 
derives its special character from the texture of each of those part^ 
which results from the action of the column of inspired anil expired air 
upon the walls of these cavities, and which is entirely independent of the 
sound produced in the neighbouring sections. This is the opinion we 
adopt, as we have already state<l in chapters I. and II. 

* DM. lie Msd. Bii SI viil, l. 17, p. 133. 

+ Rccherclies sur la tauae Jea bruilB renpitutoli'cs [ktCUS nu uiojeii ile I'austultaliou, 
I'arin, lOJuin, 1634; ji. 10. 



VF THE ItKSl-IRATUKV Al'J'ABATCS. 185 

Although the theory of M, Beau scarcely belongs to science except 
liifiWrically, it is necessary however that we stop tor a moment to refute 
it, on account of some erroneous facts to which it has given currency. 

Let us in the first place establish this : thai the hronchiul and vesicular 
sound may very well be proJuceil by the action of the column of air in 
inspiration and expiration upon the walls of tlie bronchi and air cell?. 
This mechanism of production is quite in accordance with the laws of 
physics. We can produce at pleasure the bronchial sound by blowing 
into any ordinary tubp, or into the broncliial tubes separated from the 
pulmonary tissue, or indeed hy blowing into those tubes after having con- 
verted the lung into a solid masa by injecting it with suet. Neither can 
there be amy doubt as to the scat of the vesicular munnurs : my experi- 
ments with sponge clearly prove this («ce introduction, p. 16); there is in 
this co^ no possible source of sound except the penetration of air into 
the cells of the sponge and the action of this air upon their walla. 
Whether the sound depends on friction or merely on the alternate expan- 
sion and contraction of the sides of the cells, is of little importance ; 1 
only maintain that the sound is produced in the cells themselves. 

The pcssibility of the origin of the respiratory sounds in the bronchi 
and air cells being placed beyond all doubt, wc will now proceed to prove 
it directly. 

Two adults on whom I performed the operation of tracheotomy, one at 
the Hotel Dieu, in 1835, the, other at la Pitie in 1836, afforded me an 
opportunity of making some observations, and some conclusive experi- 
ments on this point. Both were affected with considerable contraction of 
the larynx, depending on a different cause in each. Before the operation, 
the laryngeal inspiratory and expiratory sounds were alone heard through- 
out the whole extent of the chest. There was no trace of the natural 
respiratory murmurs. The potienla were in a state of impending 
sBphyxia. After the operation, a canula being introduced into tJio 
trachea through the Wound in the neck, the laryngeal sound ceasetl 
entirely and was replaced by the sound of the canula, a sound of a dear 
metallic quality, almost bronchial, coexisting chiefly with expiration. 
Like the laryngeal sound it was heard at a distance, and by mediate 
or direct auscultation i but besides the sound of the canula, the ear applied 
to the chest was very sensible of another sound, which it distinctly 
recognized ha the inspiratory and expiratory vesicular murmur that had 
begun to reappear. It wflseasytodistingutsh these two kinds of sounds: we 
felt distinctly, in listening to the sounds called vesicular, tliat they origi- 
nated in a part of the pulmonary organ immediately beneath the ear ; 
that the air which produced them played in cavities of very small 
diameter; whilst the sounds of the larynx or of tlie canula came from a 
distant part, and were produced by the passage of air through a hirge 
rube. The sound of the canula remaining always the same, we found 
the inspiratory and expiratory murmurs become developed in prt^rtion 
tm the patient improYed ; and yet respiration no lon^gir took ^tftgfi ttvKw.sj^- 
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the superior respiratory passages, for we took care in Llie^e experimenta 
to make the patients respire through tlie eanula exclusively. When, 
by closing the eanula, we compelled the patient to respire by the superior 
passages, the sound of the camila waa replaced by that of laryngeal 
respiration i but this sound, much less strong than before the oper- 
ation, no longer prevented us from hearing the vesicular murmurs. Still 
later the state of the larynx being ameliorated, the laryngeal sound 
diminished, and we heard at times by immediate auscultation a different 
sound, more clear, more metallic, which was produced particularly in 
certain states of the opening of the mouth, and which was readily dis- 
tinguished as coming fvom a distance and from above ; it was the 
pharyngeal sound. We were able in the same way to make the patient 
produce the sounds of nasal and buccal respiration ; and all these acces- 
sory, variable. Inconstant sounds did not prevent our hearing and distin- 
guishing accurately the vesicular murmurs of inspiration and expiration, 
which were constant, whatever might be the changes produced in the 
preceding sounds. When the eanula was removed, and respiration was 
I effected through the fistulous opening exclusively, a new variety of 

I metallic Hound was heard on auscultation, along with the vesicular raur- 

I murs; but the latter preserved always the same characlers. 

I When we made one of these patients breathe in our manometric appa- 

I ratus, we found the vesicular murmurs diminish and disappear in propor- 

I lion as, from the diminution of air in the apparatus, a smaller quantity 

I passed into the eeUs of the lungs. 

I A pleuritic effusion occurred in the patient operated on at la Pitie, at 

( the time she was still breathing through the eanula : the vesicular mur- 

murs gradually disappeared in the side occupied by the effusion, and were 
replaced by bronchial respiration quite pure ; on the opposite side they 
assumed the puerile character. This was the case in whatever way wc 
made the patient respire. By degrees the effusion was absorbed, the 
bronchial character disappeared, and the vesicular murmurs gradually 
reappeared: the result was the same in whatever way we varied the 
respiration of the patient. Still later the laryngeal affection, which had 
existed more than 4 years, was completely cui-ed, and she relumed, ns 
regards the results furnished by the auscultation of the vesicular and 
pharyngeal sounds, into the condition common to all healthy persons. 
These conditions are, in short: that two classes of sounds may be heard 
by the ear applied to the chest ; one constant, apparently produced imme- 
diately beneath the ear, and varying in duration and intensity according 
to the force and duration with which the air penetrates into the divisions 
of the bronchi ; these are the vesicular murmurs of inspiration and expi- 
ration j the others inconstant, depending on the mode in which the 
individual makes the air jmss through the superior respiratory passages, 
varying in their intonation according as the respiration is more o 
biicca}, nasal, phalangeal or laryngeal, replacing each other every 
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moment, having all a metalUu grtality, and leaving on tlie ear the im- 
pression of an origin more remote in proportion as their gttalily is more 
clear ; these are the sounda called buccal) pharyngeal, &c. We distin- 
guish these two classes of sounds from each other as easily in any healthy 
peraon, as in the tracheotomised patient whose case I have just detailed: 
they are altogether independent of each other. There exists between 
lliem no connection of cause and effect. We have a plain proof of this 
in what occurs when the bronchus of a lobe or of an entire lung is 
obliterated: the vesicular murmurs ai-e no longer heard in the portion of 
the organ to which this bronchus is distributed, and yet the guttural 
respiration, whose conditions of production have not changed, is distinctly 
audible, even in the part where no trace of the vesicular murmurs exists. 
It is the same in those coses where a tliick false membrane enveloping 
the lung prevents its vesicular expansion : there is no bronchial respira- 
tion, and the only sound heard is that of pharyngeal respiration. 

The patient on whom I operated at la Pilie bad no soft palate ; it was 
completely destroyed. In her, however, as I have said, the veBicular 
murmurs were heard distinctly ; a new proof that they are not produced 
by the reverberation of the impulse of the column of air against the soft 
palate^ Moreover in this case the guttural sound was heard distinctly, a 
proof that this sound does not depend merely on the impulse of the 
column of air against the anterior and posterior walls of the soft palate *, 
but chiefly on the action of these columns against the walls of the pharynx. 
The nasal and buccal sounda of respiration have the greatest analogy with 
the pharyngeal or guttural, and yet nothing similar to the soft palate 
esists in those cavities. 

M. Beau states in proof of his theory, that if we suspend the guttural 
sound during one of the respiratory periods, or during both, the corres- 
ponding vesicular murmur, or botli vesicular murmurs disappear. The 
reason is, that in these cases there is complete cessation of the penetra- 
tion of air into the respiratory passages, and disappearance of the two 
classes of sounds by this common cause ; we will be convinced of this by 
reading the account of the mode in which the patients managed to respire 
without noise. M. Beau foresaw this objection, for he justifies the con- 
clusion, that the air has passed into the bronchial system, from the conti- 
nuance of the thoracic movements j but we have elsewhere pi-oved (chap. 
IIt art. 6) by our manometric experiments, that the penetration or expul- 
uon of air might be suspended, notwithstanding the continuance of the 
thoracic movements. 

Because bronchophony and pectoriloquy are the result of the reverbe- 
ration of the voice through the lung, M. Beau concludes that bronchial 
and cavernous respiration are merely the result of the reverberation of 
the guttural sound through the pulmonary tissue. But the sole logical 
conclusion that can be drawn from the above fads is, lliat the guttural 
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Eouiiil may be propagated to a certain distsDce 11*011) the place it urigi- 
natee. Now this proves nothing for the theory of M. Beau. Besides, the 
sounds of respiration cannot be transmitted to eo great a distance as those 
of the voice ; i'or we have proved, in our manomelric exiwrimenta, that 
the latter require a much greater amount of motion than the former. 

Having rejwated the experiments of M. Beau, we cannot agree with 
liim, that the normal tracheal and vesieular sounds can be produced by 
blowing with a tube against the soft palute. Besides, even if this were 
so, still wo could not amve at any conclusion from it. Neither can we 
draw any conclusion from some other facts brought forward by M. Beau*, 
inasranch as they are equally i'avourable to cither theory. 

It is indisputable thai, in certain asthmas, we have diminution or even 
eomplete cessation of the inspiratory murmur, notwithstanding the con- 
vulsive motions of the cheBt-f. In the panting produced by running, the 
inspiratory murmur is not entirely destroyed, it is only diminished in 
intensity and augmented in rapidity, but tliis may make us doubt itu 
esiatence il'we examine inattentively {. 

We cannot admit that the bessation of the respiratory murmurs is a 
favourable condition for hearing the pleuritic friction sound and certain 
ronelii, because this cessation supposes that the conditions of production 
of these sounds no longer exist.§ 

The guttural sound may be produced, notwithstanding considerable 
dilatation of the superior respiratory passages.| 

E^h of these propositions, proved by experiment and observation, is 
opposed to those on which M. Beau builds his theory. 

In conclusion, we may admit as facts incontestably establisliL-d by the 
experiments I have related : 

1st. That in the normal state there is produced in each section of the 
respiratory ajiparalus, from the buccal and nasal openings to the air ceUs, 
a peculiar sound, entirely independent of the sounds of the neighbouring 
sections. 

2nd. That the sounds called vesicular and bronchial, con»dered in the 
normal and morbid states, originate in the ur cells and the bronchi, and 
are the results of the passage of air through those cavities ; that this b 
also true of the sounds of cavernous and amphoric respiration. 

3rd> That the sounds of the superior respiratory passages, depending 
upon the mode in which the patient respires, may, according to their 
degree of developement and predominance, according to the conditions of 
conductibility of the lung, be propagated to the Inferior respiratory paa- 
sages, so as to be heard conjointly with the vesicular murmurs, from 
which they may be distinguished by their changeability, their metallic 
guality, and the character of remoteness. 

4th, That there exists no direct rehition between the guttural sounds 
Btid the vesicular murmurs, since the Inner may disappear while the 
'Loeo cilUo, p. 8 vt 0. t p. U. t i>. 13. it p, 14. 1| p. 13 « I*. 
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former continue, and vice versa ; that consequently, the presence of the 
guttural sound is not conclusive as to the penetration or non-penetration 
of air into the pulmonary cells. 

That the absence or presence of the vesicular murmurs is the best 
means of judging of this penetration, whatever may be the conditions of 
the thoracic movements. 

5th. That the pleuritic friction sounds and the ronchi are perceived 
more distinctly, in proportion as the vesicular murmurs are less dimi- 
nished, that is, in proportion as the penetration of air into the pulmonary 
tissue is more marked. (34) 



L 



190 MECHANISM OF PRdDrC 



CHAPTER Vlir. 



MECHANISM OF PRODUCTION OF TIIF PHYSIOLOGICAL AND MORBIP 
SOUNDS OF THE RESPIRATORY APPARATUS; REASON OF THEIR 
COEXISTENCE WITH INSPIRATION OR EXPIRATION. 

When in any phenomenon its proper and distinctive characters are well 
analysed, and its relations with morbid anatomy, in the different periods 
of ita existence, clearly establbhed ; its value, diagnostic and prognostic, 
is already determined, though we may be altogether ignorant of the me- 
chanism by which it is produced. But this value is enhanced, if, knowing 
the laws that regulate its production, we can apply them to the particular 
circumstances in which the patient is placed. With the fact, we then 
have the principle that governs it, and we proceed with more security. 

The sanction given by reason to the conclusions of sense, is a new gna- 
rantee for the result. This ia the difference between principle and 
routine j in the one ease we govern the phenomenon, we precede it in its 
course, or at least we follow it with intelligence ; in the other we are go- 
verned by it, we observe it passively, we see it chiefly in the present, and 
if we can sometimes anticipate the future, it is hy the aid of memory and 
not of reason. Hence the explanation coming along with the phenomenon 
is always useful, if it be accurate ; it not alone gratifies curiosity, it guides 
observation, and exercises an useful influence on practice ; but it is very 
difficult on account of the complexity of the phenomena ; and in propor- 
tion as it is useful when true, is it mischievous when false, because an error 
of judgment easily induces an error of seuse. Wo cannot therefore, I 
think, be too cautious in the explanation of phenomena, nor too exact in 
our mode of investigating the mechanism by which they are produced. 

As the explanation is independent of the fact, I determined, in order to 
leave the mind free, the senses independent, and each result of its proper 
value, to keep the results of clinical observation distinct from those of 
study or of theory ; the clinical facts already established will remain the 
same, whatever may be the fate of the explanations that form the subject 
of this chapter. 

Some, of whose ability I have a high opinion, think that instead of 
ascending from the fact observed to the explanation, we ought to proceed 
in the opposite direction ; that from the knowledge of the laws that 
regulate the production of the phenomenon, and from the actual exist- 
ence of the conditions these laws suppose, we should infer the existence 
o/"!/!* phenomenon; that we ahouW iru\nue Cvom physics what symptom 
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ouglit to exist, mBteflil of seeking there for an explanation of the symptom 
already observed and determined. This process may be happily enough 
applied to certain particular cases, but we cannot adopt it as a general 
rule; it would infallibly lead to a very great number of errors. In 
phyeicH such a course is possible, in medicine it is not. In the former thfi 
effects result almost always from neeeseary causes ; in the latter they 
usually depend on eventual causes. Now this manner of proceeding 
would suppose, tliat we always knew perfectly the physical and dyna- 
mical conditions in which the organs may be placed ; it would suppose 
the exact knowledge of all the elements of the problem that each variety 
of morbid state represents, the knowledge of the relations and combina- 
tions of those elements, and the invariability of the symptomatic effects 
under the action of dynamic causes nearly the same in our modes of 
analysis. But we are very far from this. It is, therefore, absolutely 
necessary to proceed in quite another way ; first, the labour of the senses, 
then that of the mind ; firsi, to determine by attentive observation the 
existence and the particular characters of a phenomenon, the circumstances 
in which it is produced ; and then to ascend from this, if it be possible, 
to the mechanism of its production ; nut to hazard explanations, unless 
they are founded on the laws of phj-aics, the evidence of analogy, and not 
on individual opinion. Such is the course I thought myself bound to 
follow. 

But whatever care we bestow on this inquiry, it cannot be expected 
that the explanations we ofier should exhibit the degree of exactness 
proper to physical facts, because the purely physical elements that concur 
to form the problem are not so easily analysed here, and the dynamic 
elements combined with them complicate it still more. Hence I look 
upon them as but of very secondary importance. 

Among these explanations, there are some I have merely verified ; 
others are so simple and natural, that every one admits them, although 
they are no where formally laid down ; lastly, others are peculiarly my 

I have suggested or stated several of them in speaking of the particular 
and general clinical facts ; to avoid repetition I will touch upon these 
again as little as possible. 
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ARTICLE I. 



le inKhanvem of produelio» and the eondkion* of production of a phe- 
nomenon should not be confounded. These conditions, which we have in 
general analyzed in speaking of the relation between each symptomatic 
fact and the pathological alteration that corresponds to it, exhibit the poS' 
sibility of the phenomenon ; the mechanism exhibits the phenomenon in 
action, and analyzes the mwle in which certain circumstances concur to 
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tliia action. The nicclmniam of production of tlie sonorous plie: 
supposes, as a prcliini[iar7 study, on accurate knowledge of their condi- 
tions of production. 

The key to the mechaniam of production of these phenomena, is found 
in the analysis of the different combinations which the three following 
facts may form : 1°. the dynamic atate ; 2°. the physical sUitc of the organ 
in wliich the sound originates j 3'. the conditions of conductibility of the 
neighbouring organs. These are invariably the three primary elements 
of the prohlem. It will be ncceasary to cjcamine them each separately, 
then in their assemblage and in their relations. Certain general laws, a 
knowledge of which may greatly facilitate the analysia of the particular 
facts, or even sometimes lea<l us to foresee and discover them, are con- 
nected with each of these three principles, and control all their particular 
applications. 

1st. The word rfj/jwrntc expresses, in reference to the subject of this 
treuljse, the force and velocity with which the air is drawn into and 
thrown out of the bronchial system. 

CalerU paribue, the sonorous phenomena of the respiratory apparatus 
are more marked, in projwrtion as the extent and velocity of the respira- 
tory moyeraents are greater, because there exists in general a direct 
relation between the pulmonary aounds and the thoracic movements. 

But there is sometimes a great disproportion between the force 
expended and the intensity of the sounds produced. This fact is observed, 
when the lung, restrained by a false membrane, by a pleuritic elFusion, &c. 
can no longer obey so well the lateral impulse of tlie column of air 
in inspiration. If asphyxia be impending, an inverse ratio is soon estab- 
lished between the ciTort made aud the sounds produced. The patient 
vainly exhausts himself in convulsive effoils of respiration, and the air 
scarcely penetrates the air cells at all, whether there be oi^anic narrow- 
ing of a part of the laryngo-bronchial system, or merely spasmodic con- 
traction, as has been admitted in some species of asthma. In the first 
case, the resistance to the dynamic effort is at the periphery of the lung ; 
in the present, it is at its centre. Percussion is sufficient to distinguish 
these two circumstances : in the first the sound is obscure or dull ; in 
the other it is more developed than in the normal state. 

All the sounds of the respiratory apparatus do not require for their 
production the same quantity of movement. For some a very moderate 
effort of inspiration and expiration is sufficient : such are in particular 
the sounds produced in the superior respiratoiy passages ; such are the 
ronchi in which the bubbles are abundant and very humid. Others 
require a much greater effort : as the sounds that originate in the minute 
divisions of the bronchi, in the air cells, at the surface of the pleura ; us 
the sounds that present the character of diyness and hardness, compared 
h those that are distinguished by an opposite character. Hence it is 
t ire see this last class of sounds diminished veiy much and even 
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coose oltogetUer. noLwitlistaniling the continuance of their physical con- 
ditioss of production, when the patient sinks into a state of great debility ; 
whiiat those of the first class are audible even to the last momeot of life ; 
for example, the ronchus of the dying compared with the dry crackling 
roQchus and the crepitant ronchus of pneumonia, aa wuU aa with the 
pleuritic friction Bounds. It is easy to see the reason of this, 

We know that the way to render the morbid sounds of the respiratory 
apparatus more distinct, is to make the patient respire witli more Ibrce. 
We know that some vesicular ronclii are heard when the ear ia first 
Implied to the chest (see chap. II. art. 13), and that they afterwards 
betxone inaudible ! the reason is tiiat the first inspirations are stronger 
than the succeeding ones. The physical conditions of the lungs and tJie 
conditions of conductibility of the neighbouring organs remaining 
unchanged, we often see the physiological or morbid sounds exaggerated 
for a time, under the inflnence of mere nervous excitement. Puerile or 
supplementary respiration is notliing but an CKiggeration of the respira- 
tory force)*, which concentrate their inHoence on the whole or a part of 
the lung. As long as the patient's strength continues good, there is thus, 
in general, an antagonism between the physical and dynamic state of the 
lung ; should the physical conditions have a tendency to reduce the organ 
to a state of repose, by tlie obstruction they offer to the entrance of air, 
the dynamic effort increases, and tends to multiply the movement. 
Should the permeability of the organ be re-established, the dynamic 
effort is proportionally diminished. 

The quantity of movement remaining unchanged, as well as the 
physical conditions, the form and nature of the sounds sometimes depend 
on the velocity and direction of this movement. Hence it ia that we can 
at will produce or not the buccal, nasal, pharyngeal sounds j diminish or 
suspend one of the two respiratory murmurs. I have stated elsewhere 
{see chap. I. art. 1. § 2, and art. II.) the general principles that govei'n the 
different forms of the respiratory sounds in the superior sections. 

The mechanism of production of the respiratory sounds depends chiefly 
on the physical conditions in which the different parts of the respiratory 
apparatus are placed. The physical conditions and their influence in 
tlie mechanism of production of the sounds, may be reduced to three 
types : 1°. the greatest degree of densification, represented by hepatiza- 
tion, 6;c.; 2°. the greatest degree of rarefaction, represented by pneumo- 
thorax and emphysema; 3°. the liquid state, represented by pleuritic 
effusion. The laws of physics on the vibrations of solid, liquid, and 
aeriform bodies, may be applied to the analysis of the sounds produced in 
these three principal morbid conditions of the respiralwry organs. Now, 
as all possible intermediate degrees between these types may be repre- 
sented by the various morbid conditions of the respiratory organs, the 
mechanism of formation of the sounds produced in those iniermediaf 
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tliU ftction. The mech&nism of pmluctioD of the ^ooorous ji 
suppcMes, fts ft preliminuy Etadv, an accui'ate knowledge cf their eowR^ 
tiom of prodoction. 

The key to the mechanism of produciion of these {rfieiioraena, is fmrnd 
in the atialjeis of the difierent combiaalions whkh ihe three r<^lowiD« 
bets nuiT fonn : 1*. the dynamic sUte; 2'. the physical state of ibe m-g^m 
in vhich the sound originates; 3*. the a)nditi<Hi3 of ccmdurtibiliij of the 
neighbouring organs. These are invariaUy the three primary ciemient? 
<Jtbe praUem. It will be nece&sai; to examine them each separMt-iy, 
then in their assemblage simI in their relati«»)s. Certain general laws, a 
knvwledge of which may greatly laciUtatc the analysiE of the partieular 
facta, or even Eometimes lead ns to foresee and discuYier tht^o, are eon- 
neeted with each of tbe^ three piHneiples, and coDtrol all their |iarticiilar 
appUeatiraie. 

1st. The word dj/Hoatie exqires^e^ in reference to the subject of this 
treatise, the force and veloci^ wiifa which the air Li drawn int» and 
thrown out of the bronchial ejsOsa. 

CaUri* parihut, the soaorous [Aeitoniena of the rcepiraloiy apparatus 
are more marked, in proportion s^ the cjdent and Telocity of the rec^iira- 
loiy moreoients src greater. becaui« there exists in general a direct 
relation between the pulmonary sounds and the iboracic moremenls. 

But there is sometimes a great disproportion between the forae 
expeitded and the intensity of the sounds produced. This fact ia ofaanred, 
when the lung, restrained by a f^Lse memhrane, by a [>kuritic efiiuiao, &.e. 
can DO longer obey so well the Uieral impult^ of tlie column of air 
in inqaralioa. If asphyxia be impending, an inverse ratio is soon esiab- 
Ud>ed between the cSan made and the sounds produced. The patient 
vainly eshnusts himself in CMiTul^re effinis of respimtion, and the air 
scarcely penelnUes the air cells at all, whether there be organic nsnrow- 
ing of a part of the laryngo-hranchial system, or merely spamodic eon- 
tiKtion, as has been admitted in some ^tecies of asthma. In the first 
case, the resistance to the dynamic effort is at the periphery of ibe long : 
in the present, it is at its centre. Percussion is su&ient to distingnifh 
these two drcumstances : in the fir^ the sound is obscure or dull ; in 
the other it is more defcloped than in the normal stAie, 

All the sounds of the respiratory apparatus do not require for their 
production the same quantity of movement. For same a very moderate 
efibrt t^ inspiration and expiration is sufficient : such are in particular 
the sounds pruduced in the superior respiratory passE^es ; soch «i« the 
ronchi is which the bubbles toe abundant and very humid. Others 
require a much greater effort : as the sounds that originate in the ninute 
^visions of the hrooclii, in the air cells, at the snr&ce of the pleura ; as 
the Kiunds that {vesent the character of diyness and faai^ness, compared 
with those that are distiaguJEhed by an iq^wsite diaracter. Hence 
thai we see thi; last cla^ of soonds diminished \et^ much and 
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eoue atU^ther, notwiUistarxling the conlinuoooe of t!ieir physical i-on- 
ditions of j»T>duction, wheo tlie patient sinks ioto a slate of great dtbiliiy ; 
wbilst those of the first ciass are audible even to the last moment of Uje ; 
tor example, the rosehiu of the dying compared with Ihe dry crackling 
fonchos and the crepitant ronchtLS of pneumonia, as well as with the 
pleoritie friction sounds. It is easy to see the reason of tliis. 

We know that the way to render the morbid sounds of the respiratory 
«{i|i»ratns more diftinct. is to make the patient respire with more force. 
We know tlial some vesicular roncM are heard when the ear b first 
ap^Ued lo the chest (see chap. II. art. 13), and that Ihey afterwards 
beeome inaudible : the reason is that the tint inspirations are (itrwoger 
than the succeeding ones. The physical conditions of the lungs and the 
! of conduetibility of the neighbouring organs remaining 
1, we often see the physiolt^cal or morbid sounds cxaggerat«Hl 
fir a time, under the influence of mere nervous excitement. Puerile or 
■qipleinentaiy respiration is notliing bnt an exaggeration of tlie respira- 
ICT)' forces, which concentrate their influence on the whole or a port of 
tltf long' As long as the patient's strength continues good, there is thus, 
to general, an antagonism between the physical and dynamic state of the 
tang; should the physical conditions have a tendency t« reduce the or^an 
lo a slate of repose, by the obstruction tliey ofler to the entrance of air, 
Uie dynamic eSbrt increases, and tendij to multiply the movement. 
Should the permeability of the organ be re-established, the dynamic 
effort is proportionally diminished. 

The quantity of movement remaining unchanged, as well as the 
physical conditions, the form and nature of the sounds sometimes depend 
on the velocity and direction of this movement. Hence it is tliat we can 
al will produce or not the buccal, nasal, pharyngeal sounds ; diminish or 
eoepeud one of the two respiratory murmarE. I have stated elsewhere 
(see chap. I. art. I. 5 2. and art. II.) the general principles that govern the 
diflerent forms of the respiratory sounds in the superior sections. 

The mechanism of production of the respiratory sounds depends chiefly 
on the physical conditions in winch the different parts of the respiratory 
^^ratuB are placed. The physical conditions and their influence in 
the mechanism of produc^on of the sounds, may be reduced to three 
^ypes: 1°. the greatest degree of densification, represented by hepatiza- 
tion, &c.; 2°. the greatest degree of rarefaction, represented by pneumo- 
thorax and emphysema ; 3*. the liiguid state, represented by pleiuitic 
fusion. The laws of physics on the vibrations of solid, liquid, and 
■erifonn bodies, may be applied to the analysis of the sounds produced in 
these three principal morbid conditions of the respiratory organs. Now, 
B» all possible intermediate degrees between these types may be repre- 
sented by the various morbid conditions of the respiratory organs, the 
Mf»h»niism of fonnation of the sounds produced in thoee intennediaie 
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this action. The mechanism of production oi' the Bonorous j: 
supposea, as a preliminaiy study, an accurate knowledge of tlieir c 
tious of production. 

Tlie key to the mechanism of production of these phenomena, is found 
in the analysis of the different combinations which the three following 
facts may form : 1°. the dynamic state ; 2". the physical state of the organ 
in which the sound originates ; 3*. the conditions of conductibility of the 
neighbouring oi^;ans. These are invariably the three primary elements 
of the problem. It will be necessary to examine tlicm eodi separately, 
then in their assemblage and in their relations. Certain general laws, a 
knowledge o( which may greatly facilitate the analysis of the particular 
factS) or even sometimes lead ns to foresee and discover them, are eon- 
necled with each of these three principles, and control all their particular 
applications. 

Ist. The word rfj/Hamie expresses, in reference to the subject of this 
treatise, the force and velocity with which the air is drawn into and 
tlu-own out of the bronchial aystetn. 

Ca^terU paribus, the sonorous phenomena of the respiratory npperatns 
are more marked, in proportion as the extent and velocity of the respira- 
tory movements are greater, because there exists in general a direct 
relation between tlie pulmonary sounds and the thoracic rooveraenls. 

But there is sometimes a great disproportion behveen the force 
expended and the intensity of the sounds produced. This fact ia observed, 
when the lung, restrained by a false memlinuie, by a pleuritic eflusion, &c. 
can no longer obey bo well the lateral impulse of the column of air 
in inspiration. If asphyxia be impending, an inverse ratio is soon estab- 
lished between the eSbrt made and the sounds produced. The patient 
vainly exhausts himself in convulsive efforts of respiration, and the air 
scarcely penetrates the air cells at all, whether there be organic narrow- 
ing of a part of the loryngo-bronchial system, or merely Bpasmodic con- 
traction, as has been admitted in some species of asthma. In the first 
case, the resistance to the dynamic effort is at the periphery of tlie lung ; 
in the present, it is at its centre. Percussion is sufficient to distinguish 
these two circumstances : in the first the sound is obscure or dull ; in 
the other it is more developed than in the normal state. 

All the sounds of the respiratory apparatus do not require for their 
production the same quantity of movement. For some a very moderate 
effort of inspiration and expiration is sufficient : such are in particular 
the sounds produced in the superior respiratoi'y passages ; such are the 
ronchi in which the bubbles are abundant and very humid. Others 
require a much greater effort : as the sounds that originate in tlie minute 
divisions of the bronchi, in the air cells, at the surface of the pleura ; as 
the sounds that present the character of dryness and hardness, compared 
with those that are distinguished by an opposite character. Hence it is 
llmt we see this Inst class of sounds diminished vei^ much and even 



waae dtogelher, notwithstanding the continuance of llieir physical t-.on- 
ditions of production, when the patient sinks into a state of great debility ; 
whilst those of the first class are audible even to the last moment of life j 
for esnmple, the ronchns of the dying compared witli the dry crackling 
ronchuB and the crepitant ronchus of pneumonia, as well as with the 
pleuritic friction sounds. It is easy to see the reason of this. 

We know that the way to render the morbid sounds of the respiratory 
apparatus more distinct, ia to make the patient respire with more force, 
We know that some vesicular roncLi are heard when the ear is first 
a{iplied to the chest (see chap. II. art. 13), and that tliey afterwards 
become inaudible ; the reason is that the first inspirations are stronger 
than the succeeding ones. The physical conditions of the lungs and the 
conditions of conductibility of the neighbouring organs remaining 
unchanged, we often see the physiological or morbid sounds exaggerated 
for a time, under the influence of mere nervous excitement. Puerile or 
supplementary respiration is nothing but an exaggeration of the respira- 
tory forces, which concentrate their influence on the whole or a part of 
the lung. As long as the patient's strength continues good, there is thus, 
in general, an antagonism between the physical and dynamic state of the 
lung ( should the physical conditions have a tendency to reduce the oi^n 
to a state of repose, by the obstruction they offer to the entrance of air, 
the dynamic efiort increases, and tends to multiply the movement. 
Should the permeability of the oi^n be re-estoblished, the dynamic 
effort is proportionally diminished. 

The quantity of movement remaining unchanged, as well aa the 
physical conditions, the form and nature of the sounds sometimes depend 
on the velocity and direction of this movement. Hence it is that we can 
at will produce or not the buccal, nasal, pharyngeal sounds ; diminish or 
Baspend one of the two respiratory murmurs. I have stated elsewhere 
(see chap. I. art. I. § 2, and art. II.) the general principles that govern the 
different forma of tlie respiratory sounds in the superior sections. 

The mechanism of production of the respiratory sounds depends chiefly 
on the physical conditions in which the different parts of the respiratory 
apparatus are placed. The physical conditions and their influence in 
the mechanism of production of the sounds, may be reduced to three 
types; 1°. the greatest degree of densification, represented by hepatiza- 
tion, &c.i 2°. the greatest degree of rarefaction, represented by pneumo- 
thorax and emphysema; 3". the liquid state, represented by pleuritic 
effusion. The laws of physics on the vibrations of solid, liquid, and 
aeriform bodies, may be applied to the analysis of the sounds produced in 
these three principal morbid conditions of the respii'atory organs. Now, 
Eis all possible intermediate degrees Ijetween these types may be repre- 
sented by tlie various morbid conditions of the respiratory organs, the 
mechanism of formation of the sounds produced in those intermediate 
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states will be dediiciblo from t!ie laws that govern tlie vibrations in the 
typical states. i 

But we have two remarks lo mate in lliis place : 1". The respiratory 
organs acai-cely ever present in their alterations the preeiae physical 
states that the laws of pbysics suppose ; hence these laws cannot be 
applied in an absolute manner in the investigation of the mode of pro- 1 
duction of the sonorous phenomena that result from them. Thus instead ' 
of an uniform, extended solidification of the pulmonary tissue, there most J 
frequently exists an irregular or perhaps partial solidifieation, intermixed 
nitlk a physical state directly the opposite, as in the hepatization of 
lobular pneumonia, or in tubercular infiltration of the pidmonary tissue- 
In such cases, eflecis, lite their cansee, may be combined, and neutralize 
each other in different ways ; and it becomes then very difficult, often 
even impossible, to ap]»reeiate with exactness the diiferent combinations 
of movements that in the end produced the sound we analyze. The same 
sonorous vibration may have to traverse in succession a solid, a liquid, 
and an aeriform medium ; this is what takes place in hepatization of a 
part of a lung complicated with pleuritic effusion. 2°. The second 
remark I have to make, is that the different physical states which the 
alterations of the respiratory oi'gans suppose, instead of being fixed, and | 
capable of being calculated according to fixed laws in the mode of pro- 
duction of their effecta, arc sometimes very variable. Such are the 
(rituation and the quantity of liquids secreted in the interior of the 
bronchial system (different kinds of ronchi) ; we are then obliged, in the 
explanation of the phenomena, to speak conditionally and approxima- 
tively. The result of all this is, that the application of the laws of pby- 
sics to the analysis of the mode of production of the respiratory sounds, 
diminishes in exactness and precision, in proportion as the alterations | 
represented by these sounds depart more from one of the three types, 
sdiJ^ liquid, aeriform, and assume some of the intermediate degrees, or 
different combinations of these states ; in proportion as the physical con- 
ditions represented by these alterations are less constant in their form 
and their degree. It results also from the preceding considerations, that 
in the investigation of the mechanism of production of the respiratory 
sounds, the nature of the elements that compose the problem is such, that 
the solution of it can only be approximative, and never, as in phywcs, ! 
absolute and ngorous. 

The physical facts most capable of giving us an insight into the mode 
of production of the sounds of the respiratory apparatus are the following: ' 

Every sound is the result of vibrations excited in the sounding body. 
Every vibration supposes a ceilain degree of elasticity*. The sounds 
produced in an organ coiTCspond to its degree of elasticity ; it is this 
makes the differonc* between tlie normal sounds of the superior and 
inferior sections of the respiratory apparatus ; the vesicular sonnda are 
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very feeble, very dull, compared with the pharyngeal, buccal, nasal 
sounds ; because the walla of the cavitias, in which the latier originate, 
are much more elastic. II' the pulmonary tissue be converted into a den^e 
structure, or hollowed into cavities with hard, vibratory walls (pulmonary 
c-avities, hepatization), we find aa strongly mai'ked sounds generated there 
as in the superior sections ; for example, the bronchial and cavernous 
characters of respiration. 

If the vibrations excited in a body are irregular, few in number, pro- 
duced by an instanhineous shock, the impression felt by the ear has ia it 
something abrupt and confused, and de.serves only the name of now* 
(hruilj. If the vibrations are isochronous and sufficiently numerous to 
allow the ear to distinguish, if we may say so, a succession of slight 
strokes, each of which produces on it the same sensation, this sensation is 
called sound (tori).* In the sound, the agitation of the body is more pro- 
fcngedand more regular. The crepitant ronchus of pneumonia, bronchial, 
cavernous, amphoric respiration, metallic tinkling, the pleuritic friction 
sound in its third degree, the sonorous and sibilant ronchi, &c. may be 
ranked in the class of sounds ; the resonance of the coagh, of the mono- 
syllabic voice, the pulmonary crumpling, belong to the class of noises. 
But with regard to auscultatory facta, this distinction between sound and 
noise is not of any importance; accordingly, we will continue to employ 
each indiffei-ently. Itmayperhapsbeof someusein practice, to beai' in mind 
that in general the sound that leaves on the ear a rapid and confused 
impression, supposes an abrupt, rapid, and irregular concussion of the part 
that produces it ; whilst the sounds whose impression is distinct and pro- 
longed, suppose a movement more slow, more regular, and more durable. 

In an elastic body, the sound is stronger in proportion as the vibrations 
are more rapidf. On this principle depends the increase of the intensity 
of the normal or morbid respiratory murmurs, in the direct ratio of the 
Increase in velocity of the respiratory movements. 

The intensity of the sound corresponds to the extent of the sonorous 
■feody, the amplitude of its vibrations, and the number of bodies that 
vibrate in unison with it ; lastly, to the degree of silence that exists 
f(Toand|. 

Thus it is that the bronchial character of pneumonia and the sibilant 
ronchuBof the bronchitis with which it is sometimes complicated, are more 
iatense in proportion as the hepatized portion of lung is more extensive, 
as the force with wliich the air is projected into the bronchial canals is 
greater, as the surrounding parts are more dense, and as the vesicular 
respiration is more completely extinct. This principle is applicable to a 
great number of cases ; it is one of those that explains beat the varieties 
of sonorous phenomena which accompany the different physical states of 
the lung. 

PliysiquB de htsai, i. S, p. 2. 
X Ibid. p. 185 at 186. 
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The intensity of a eonnd is in the inverse ratio of die square of the 
distance it lui^ passed oyer*^. We know thnt the normal and morbiil 
sounds are less distinct in proportion as we hear them at a point more 
remote from the place they originate. The distance to which they are 
propagated, all things being the same in other respects, is directly pro- 
portional to their intensity. Most of them do not extend beyond the 
lung in which tliey ore produced. In many cases the primary crepitant 
ronchus of central pneumonia cannot even be heard at the periphery of 
the organ. The sonorous and sibilant ronchi are those that are trans- 
mitted to the greatest distance ; their intensity too is in general very 
great. 

All the different kinds of vibrations of which a sonorous body is 
susceptible, may exist in it at the same time without interfering with each 
other ; so that the same body may at the same time propagate all the 
sounds, whether acute or gnive'fi their sonorous waves pass one over the 
other without breaking.} It ia for this reason that we hear different 
kinds of sounds in the same point at the same moment ; that each of these 
sounds, produced by a certain combination of tlie physical and dynamic 
states of the organ or of the surrounding oi^ans, may be perfectly 
analysed hy the ear, and, after an accurate examination and comparisons 
guided by experience, may be refeiTcd to its real cause. Hence it is that 
auscultation alone, skilfully practised and seconded by a mind enlightened 
aa to the results it furnishes, is in itself often sufficient to reveal the 
different physical states of the lungs, with a degree of precision that 
we could scarcely suppose possible. 

The reflexion of a sound by the surface of an obstacle which the 
vibration encounters, produces an echo when the sound is repeated dis- 
tinctly, and a resonance when the result ia only a confused noise §. 
The resonance, however, does not always depend on the reflexion 
of sound ; it often results from the vibration of the walls against which 
the sonorous wave impingesH- Pectoriloquy, bronchophony, egophony, 
bi'onchial cough, cavernous cough, may be considered a sort of echo of 
the cough and voice produced in the larynx. This echo, this reverbe- 
ration varies according to the nature of the obstacle against which the 
sonorous waves happen to strike. The secondary vibrations, produced by 
the impulse of the primary vibrations on opposing bodies, differ from 
those and from each other, according to the density, the particular 
form, &c. of the bodies at the surface of which the echo is produced. 
The amphoric respiration, the cavernous respiration, which are pro- 
duced in a vast tuberculous cavity ; the metallic resonance, which I have 
said(chap. 11.) is produced in certain cases of hydropneumothorax compli- 
cated with perforation ; the metallic tinkling described hy Loennec, may 
be considei-ed ns the resonance of a primary sound, a I'csonance produced 

• Pliysiyue da BeHdnnl, p. :»i5. f IlJiJ. P- 203. t IljiJ. P- 3fi6. 

S Ibid. p. 370. \\\V\iV.B. a-l. 



at oiicu by the reflexion of the bronchial murmur agaiuflt the walls of the 
puliaonary or pleuritic cavity, and by the secondary vibration of those 

The differences of quality (timbre) exhibited by sounds produced in 
tubes of different texture, depend piimarily on this texture, and their 
manifestation appears to be the result of the friction of the column of air 
against the waib and perhaps also of a feeble resonance of those walls 
tUemselvea •, Thus these three principles are established : 1°. thattlie 
uonaal and morbid respiratory sounds may be produced, at least in part, 
by the friction of the column of air in inspiration and expiration against 
the walls of the bronchial tubes, as well as by the vibration of those walls 
themselves ; 2°. that there exists a direct ratio between the diffei-enctf in 
guaiit^ of the respiratory sounds, successively increasing as wo ascend 
from the inferior to the Bui>erior sections of the apparatus, and the 
different texture of the tubes at different heights ; 3°. that, from the 
knowledge of those laws and those relations, we may, as I have elsewhere 
oteerved (chap. I.), even a priori foresee what symptoms must prasent 
themselves, if conditions somewhat similar to those that the superior respi- 
ratory passages present in the normal state should be developed accidentally 
in the tissue of the lung itaelf. This, in fact, is what occurs in the progress 
csf phthisis: the cavities which the disease has excavated in the tissue of 
the lung represent tolerably well, in some cases, tlie physical conditions 
of the pharynx, of the mouth, or of the nasal fossin. Like those natural 
cavities, the excavations are placed at the extremity of a tube by which 
the air enters and escapes, and are like them circumscribed by vibratory 
w^s; accordingly there is a great analogy between pharyngeal, buccal, 
or nasal respiration, and cavernous respiration. 

The sound obtained by blowing into a tube is inversely as its length, 
all things being the same in other respectst- We know indeed that the 
respiratory sounds become more and more developed in proportion as 
they are heard nearer the larynx, the pharynx, the mouth, and tlie nasal 
passages. If we view each of these parts, and those of the bronchial 
system that lie below them, as distinct tubes, it is plain that their length 
diminishes almost regularly from the inferior to the superior sections of 
the respiratory canals. 

When the mass of air, by which sound is propagated, is confined 
laterally, as in a cylindrical tube, the sound may be transmitted to a great 
distance without losing any thing of its intensity J. Let me add, that it 
may be propagated equally both upward and downwards, whatever be 
the direction of the column of air forming the sound ; and even that it 
may reach the ear of the observer by tmversing this column in a direction 
opposite to its own. Thus it is that the humid bubbling ronchi which 
are formed in the depths of the respiratory passages, are heard distinctly 
by the ear placed near the mouth of the patient, and arc perceived during 

* Pbjiiiitiui de Beudanl, p. SSI. f ''"■'> V- ^1- t ^'''*'> f* '"'^' 
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the inspiratory movement, which is the precise period of their formation. 
It is that the sonorous wave, once tbrmed, radiates in every direction, and 
can traverse even a very rapid column of air, without being broken ; it ia 
that sound passes through space with infinitely greater velocity than the 
moat rapid current of air. This ia the case of aD movements of vibration 
compared with movements of translation. Hence it is that the pharyn- 
geal, buccal, nasal, laryngeal sounds are propagated from above down- 
wards, even to the inferior respiratory passages, and that they may be 
heard by mediate or immediate auscultation, at the very instant, we may 
say, of their formation. 

When several sonorous vibrations originate at once in the same point 
or in contiguous parts, and are propagated beyond their place of origin, 
they can pass, as I have said, without interfering with each other; but 
the weaker sounds are obscured or even completely masked by the 
stronger, duobus tonoribas, mhementior obicurat alurum. Hence it is 
that we do not always hear all the sounds that are produced, or that we 
do not hear them as distinctly as at the place where they originate ; in 
pneumonia complicated with bronchitis of the large branches, the 
sonorous and sibilant ronchi prevent us from hearing the crepitant 
ronchus ; in central pneumonia, the vesicular murmurs of the periphery 
of the lung, now more intense than in the normal state, interfere with 
the transmission of the crepitant ronchus and of tlie bronchial character 
to the ear of the observer. It is also the vesicular murmurs that prevent 
our hearing, in the normal state, the sounds of respiration in the 
bronchi ; but should vesicular respiration cease from any cause, the sound 
of bronchial respiration appears, even though the conditions of the 
organ as to conductibility have undei^one no alteration ; for example, 
where several lobular bronchi happen to be obliterated, in such a way 
that respiration can still go on in their superior part.. 

When two bodies rub against each other, the moving body makea 
small successive jerks to pass the asperities over one another* In this 
principle, and in what we have already said on the dynamic conditions of 
the respiratory apparatus, is included the whole theory of the sounds that 
are characterized and produced by friction. Such are the pleuritic 
friction sounds (see chap. II. art. 12): on the degree of force with which 
the two surfaces are impelled against each other, on the degree of prox-i- 
mity that exists between them, and on the degree of developement and 
hardness of the asperities, depend all the possible forms of pleuritic 
fi'iction sound- 
There are different types of sounds, all of which appear to be produced 
by a different mechanism. 1°. We liave just seen that, for the friction 
sounds, thei-e were forcible contact and motion between two uneven sur- 
faces. 2*. The mechanism of formation of tlie sounds that I have called 
bubbling {bubbling ronchi) consists in the successive developement of a 
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bubble of air in the miUat of a bumid atraospboro wbicb forma its 
envelope, imprisons it for an instant, opposes moi'e or less resistance to 
its enlargement, and at length bursts, allo>¥ing it to escape. 3°. The sound 
I have described by the name of pulmonary crumpling appears to be pro- 
duced, as its name indicates, by the mechanism exhibited in crumpling, 
in squeezing a dry tissue. This sound is produced in the first period of 
pulmonary phthisis, and in cases wliere the lung ig compressed by a 
tumour dereloped in its vicinity. The power that produces the crumpling 
is the column of air in inspiration, the tissue crumpled is the lung, and 
the resisting points, against which the inspiratory forces push the pul- 
monary tissue, are the small solid bodies developed in its substance. It 
will be recollected that in fact this sound coexists exclusively with 
inspiration, and that it increases a little in intensity when this movement 
is exaggerated. The slightly dry state of the tissue of the lung in the 
first period of phthisis, favours the developcment of this kind of Bound. 
4'. What I have called the erackUng roncbus seems to be produced by a 
different mechanism : the sensation is that of dragging and tearing the 
tissue ; but no direct fact can absolutely authenticate this explanation. 
5°. I have said at page 197 upon what the differences of qwdity depend 
and how they are produced. 6°. Those of tone dei>end on the number of 
vibrations in a given time. The production of the acute tone requires 
the greatest number of them, requires therefore the greatest dynamic 
power, and supposes the greatest physical obstacle to this effort. Accord- 
ingly, the acute tone, when it is conjoined in any form with the sound.s 
of respiration or circulation, suggests a more unfavourable prognosis than 
the grave tone. 7". The \ntmm\y of the respiratory sounds is determined 
by the amplitude of the vibrations that produce them. 8". Their dura- 
tion by the reproduction of the sonorous vibrations for a longer or shorter 
period, and hence by the more or less permanent action of the immediate 
causes that have determined the vibration of the sonorous body. These 
two latter circumstances of the respiratory sounds are principally influ- 
enced by the dynamic conditions of respiration, 9°. The so/l, smooth, 
niellowy character, is produced by the contact and the action of the 
columns of air of inspiration and expiration upon a soft and flexible 
tissue, which ireely expands under its influence. 10°. The fuird, difficult 
character arises from a contrary mechanism ; it is something that resists 
the movement produced by the colunm of air. 1 1°. II' this air imsses 
through a tissue more or less saturated with liquids, the humid character 
is produced ; it takes the name of tiicid if these liquids be a little glu- 
tinous. 12°. If the column of air penetrates a tissue somewhat dry and 
rather unyielding, the dri/ character is heai-d. 

From what I liave said at page I'SI, the normal respiratoiy sounds 
appear to be produced by the shock, by the friction of the columns of air 
of inspiration and expiration, against the walls of the different sections of 
the respii'atory passages ; probably also by a Utile vibration of the waUa of 
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these passages, perhaps even, in tha vesicular eectiou, by the alternate 
I'oUling and unfolding of the woLa of the veaiclcg. It appears to be the 
same with respect to many of the morbid sounds. 

Whenever a body produces sound, its particles possess a vibratory mo- 
tion more or less rapid, which is sensible to touch.* These vibrations 
are propagated to a greater distance from the place they originate, and 
are more easily appreciated by touch, in proportion as their amplitude is 
greater, and their number in a given time less ; that is, in proportion as 
the sound they produce is at the same time more iutense and more grave. 
(See, for the applications of this principle to practice, 2nd part. Chap. 
VII. Art. I.) The effects perceived by touch ai-e much less sensible tlian 
those perceived by the ear ; the sound produced by the vibration of a 
body is very easily perceived at some distance from the place it origi- 
nates ; whilst the bund, placed at the same distance as the ear, for 
instance, on the walls of the chest, feels no trace of vibration. 

Of the sounds that originate in a solid body, some are transmisBiblc to 
the observer by the intervention of the air ; these Eire aerial loutid* ; 
others cannot be propagated beyond tJie body in which they originate, 
except through the intervention of a solid substance ; these are the mate- 
rial towndi, which are heai-d by mediate or immediate auscultation. It 
sometimes happens that these two classes of sounds are transformed into 
each other, that the material sounds are transmitted by the air, and the 
aerial ones by the stethoscope. f The sounds that originate in the respi- 
ratory apparatus are very seldom heard where they are generated. In 
general, to roach the ear of the observer, the sonorous wave is obliged to 
pass through a greater or less extent of the tissues. The tiasues which 
lie in its course are usually of different densities, and according to their 
density, afford it a more or less easy passage, and vibrate more or less in 
unison with it. It results from this, that the sonorous vibration, when it 
reaches the car, no longer bears its primary characters, but a mixture of 
characters more or less complex, resulting from the changes it lias suf- 
fered in its route. The ear and the mind become habituated to distin- 
guish, in this complex result, the principal elements of its formation, and 
to recognize the primary sound and the modifications which have been 
impressed on it by the conditions of conduetibility it has had to pass 
through. We see from this how important must be the analysis of these 
conditions. The number of the vibrations of a vibrating body is always 
remarkably influenced by the bodies with which it happens to be in con- 
tact J. ThcBQ principles apply at once to the signs furnished by auscul- 
tation, by percussion, and by touch. 

Elastic bodies of the first species, that is, those whose change of form is 
instantaneous, are alone susceptible of producing sound by their vibra- 
tions. Elastic bodies of the second species (all ductile bodies) are not 

* Pbrsiquo cle Beuilaiil, p. 183 ct IB4. 
t M\f. Caguhr-X Lalour el Mageuflic. X Plvs3u\uu de Dcudaiil, p. 200. 
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capable of producing sounds, because the return of the displaced parts to 
their natural position takes phice too slowly. If we cover an elastic body 
of the first species with one of the second, and attempt to make the former 
vibrate, the sound produced will bo very much modified, very much dimi- 
nished, or even sometimes completely extinguished, according to the 
nature and thickness of the latter." This principle is applicable both to 
the normal and morbid state of the respiratory organs : in the normal 
state the bronchi represent elastic bodies of the first kind, and tlie pulmo- 
nary tissue represents more or less those of the second kind ; accordingly, 
in the healthy state, the sound of respiration in the bronchi is but very 
imperfectly or rather not at all transmitted to the surface of tlie lungs. 
But let the tissue of the lung, instead of being pervious to air, be con- 
verted by hepatization into a solid substance, the best conductor of vibra- 
tion, and the sound of bronchial respiration will become distinctly audible; 
besides, the perfect silence which exists around the bronchi, from the 
cessation of vesicular respiration, favours tbe propagation of the central 
sound to the periphery of the organ. If, on the contrary, tlie pulmonary 
tissue is converted into a body more pervious stiU than in the natural 
state, as in emphysema of the lung, the conducting power being dimi- 
nished, the sounds that traverse this tissue will arrive at the car with less 
than their original intensity- 
Sound is heard much more quickly, and with muck more force, through 
a solid body than through airf. Liquids are much better conductors 
than air J; solids are better conductors than liquids. We have a proof 
of the first of these propositions in the examples I have just cited ; and 
of the second in the comparative result of the reverberation of the voice 
in pulmonary emphysema and pleuritic effusion ; every one knows that 
this reverberation is almost nothing in the former, and is very conside- 
rable in the latter. Lastly, we know that the voice, in traversing indu- 
rations of the pulmonary tissue, such as considerable hepatization, con- 
fluent tubercular infiltration, scirrhous or melanotic degeneration, fre- 
quently assumes a very elevated form, which rises sometimes even to 
pectoriloquy, while egophony, which results from the passage of the voice 
through a stratum of liquid, is always loss intense. 

Liquids in contact with a vibrating body may themselves vibrate*. 
But the mode of vibration of liquids is not exactly the same as that of 
solids, and this difference in the vibration must produce a difference in 
the sound that results from it; such is, apparently, the mechanism of 
production of egophony. The sonorous vibration generated in a lung 
condensed into a body more or less solid, is modified in traversing the 
stratum of effused fluid, and this modification produces the difference 
between bronchophony and egophony. At the same time, other circum- 
stances independent of the presence of a liquid, and which seem rather to 

* rhjsiqUE lio Beudmit, p. ISl. t H'i'l- 1>- 201. 

X lULd. i>. 2'M. % Ibid. I), aue. 
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be connected with certain peculiar but inappreciable conditions of the 
larynx, may produce the egopbonic voice (see Chap. IIt Art. VII). 

The intensity and velocity with wliicb sounds are propagated by solid 
bodies, depend on the nature and interior structure of those bodies. 
Thus, solid bodies that are most homogenous and most elastic, conduct 
sound best". We know, in fact, that when pneumonia occupies a consi- 
derable part of a lung at the same degree, bronchophony and bronchial 
breathing are incomparably more intense than when it exists here and 
there at dilfcrcnt degrees. It is the same in uniform pneumonia of the 
entire mass of a lung, compared with lobular pneumonia ; the same in 
regular confluent tubercular infiltration of the lunge, contrasted with 
irregular scattered infiltration. These facte are easily explained : when 
the induration of the pulmonary tissue is imiform, all the parts vibrate in 
nnison with the point first struck, and its sound is augmented; when the 
density of the tissue is unequal, the different Unes of vibration that have 
originated in the densest points ajc broken here and there on those that 
are less dense. 

Instead of being uniform, regular, homogeneous, as in pneumothorax, 
in hepatization en mat/e, in abundant liquid effusion, the mediums tra- 
versed by the sonorous vibrations may present different degrees of density 
in different points of their extent. Then the sounds that result ore more 
(lomplex, and the analysis of their mode of production more difficult. In 
passing through the denser mediums the vibrations are strengthened ; 
they are weakened in traversing those that are less dense and less elastic. 
These facts may be embodied in the following principles : if the sono- 
rous wave encounter bodies that are susceptible of vibrating in imiaon, 
the intensity of the sound is augmented in proportion to the surface of 
the new body put into vibration ; if, on the other hand, it meet in its 
course non-elastic bodies, or obstacles against which it breaks, the inten- 
sity of the sound is considerably diminished -f-- In these principles wo 
have the explanation, apparently very difficult, of some of the signs of the 
earliest period of phthisis pulmonalis ; we find, by auscultation, as we 
have said (Chap. VI, Art. II. § S), augmentation of the intensity and of 
the duration of expiration, augmentation of the intensity and diminution 
of the duration of inspiration ; the alterations of the intensity and dura- 
tion depend here on two classes of causey altogether different ; one which 
comes under the preceding principle, another that is foreign to it ; the 
increased intensity of the two murmurs depends on this, that the primary 
vibrations, generated in the air cells, are strengthened in traversing the 
dense and elastic corpuscles that constitute the tubercles ; the diminution 
of the duration of inspiration results from the smaller expau^on of the 
celts, in consequence of the obstacle that surrounds them, as well as from 
the sir penetrating fewer of them ; the increase in the duration of expi- 
ration depends, apparently, on the change that has taken place in the 
• Physique de Bemlant, p. 202. \ lliid. \i. 367. 
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elastic force with which the cells react, contract upon themselves, and 
expel the air that had expanded theitti The principles I have just laid 
down are very fruitful in applications ; but these applicationB to be accu- 
rate, demand in general a very delicate analysis of the physical conditions 
in which the affected organ and the neighbouring organs are placed ; 
they require, therefore, an exact knowledge of the different anatomico- 
pathological states that belong to each affection. In some cases of tuber- 
cular infdtration confined to the centre of the summit of the lung, and of 
emphysematous distension of the outer layers, the signs furnished by the 
first alteration ossvime quite a peculiar character, and are invested with 
forma and an intensity different from their original forma and intensity 
in traversing the second. In general the signs are then very obscure, 
and consist simply of exaggerated respiration, with tlie character of 
roughness, of dryness, and of difficulty. It is well known that all the 
thoracic sounds which are heard on the sternal region, have somewhat 
greater intensity than in the adjacent regions, on account of the greater 
elasticity and vibratility of the sternum. 

From those general principles on the mechanism of production, and 
the transmission of sonorous vibrations, it is easy to pass to particular 
applications to which I have not alluded in explaining the principles. It 
is easy, in the great majority of cases, to explain in a satisfactory manner, 
the different forma, the varieties that the sonorous phenomena present, 
and to connect these explanations with considerations useful in diagnosis 
and prognosis. We will proceed with more steadiness in our plan of 
treatment, when we are fully aware of the nature, the degree, and the 
course of the disease. 

I said at page 197 that the sonorous vibrations are transmitted unaltered 
toagreatdistance,when the mass of air through which they arc propagated 
is circumscribed laterally ; that accordingly sounds are transmitted to a 
greater distance, and more pure through a tube tban in the open air- 
On this is founded the employment of the stethoscope. I have elsewhere 
said, guided by clinical observation, that as a general method, immediate 
auscultation appeared to me preferable to mediate. Theory conducts to 
the same conclusion ; it must be obvious, in fact, that an artiiicial tube so 
coarsely construetfid as the stethoscope, cannot have more power to col- 
lect and transmit sounds than the concha of the ear and the auditory 
canal, formed for this purpose by the hand of nature. An attempt has 
indeed been made to imitate the concha of the ear, whose office is to col- 
lect the sounds by enlarging the inferior extremity of the stethoscope j 
but it is a coarse imitation. Besides, where have we in the stethoscope 
such perfect conditions of elasticity and vibratility as exist in the carti- 
lages and membranes of the external ear. Placed on the extremity of 
the stethoscope instead of on tjie walls of the chest, it seems to me that 
the ear is much less happily disposed for the attainment of its object. 

I have said at page 200, that the laws which regulate the formation and 
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trttnsmUsiou of the sonorous vibrations collected by mediate or immcdia,te 
auscultation, were tbe same for sonorous vibrations excited by percussion 
nod received by auBcultation at b. distance ; the some for vibrations sen- 
sible to the touch. This ia in general true, especially as far as regards 
percuaaion. Thus it is that the tactile vibrations which speaking or 
coughing produce in the walls of the chest, are diminished in cases of 
emphysema, and of pneumothorax ; but they are diminiahed also when- 
ever the density of tlie lung is increased, and diminished in the direct 
ratio of this density ; a circumstance which is in opposition with the 
principle laid down in page 201, a. principle which is indisputable, that 
vibrations are transmitted with more ease and freedom through solids than 
through aeriform bodies. In all cases of pleurisy with effusion, of veiy 
thick old false membranes surrountling the lung, of hepatization or tuber- 
cular infiltration of this organ, &c., we find, on the one hand, a striking 
augmentation of the intensity of the vocal resonance (auditory vibrations), 
and on the other a proportional diminution of the vocal or tactile vibra- 
tion. There are other facts apparently contradictory to the principles I 
have laid down ; but it is sometimes possible, more easily than in the 
preceding case, to reduce them to other principles, or to certain combina- 
tions of the laws ah'eady expounded. Thus, when a cavity is large, 
regular, superficially placed, and full of air, we usually find a stronger 
vocal tactile vibration than in the healthy state of the part ; the reason 
is, that in such circumstances the cavity is in reality an organ that aug- 
ments the vibration, and that it performs the part of the case of a musical 
instrument. When tuberculization occupies the central port only of the 
top of the lung, the exterior layers usually are emphysematous, and per- 
cussion, instead of the obscure or dull sound which we might expect to 
accompany the presence of tubercles, sometimes produces an exaggerated 
sound i but in such a case we may in general avoid mistake, by prac- 
tising comparatively profound and mperficial percussion (see 2nd part, 
Chap. VII., Art. II.) Tlie best condition for tbe transmission of tbe 
tactile vibrations determined by speaking or coughing, through the pul- 
monary tissue, is the healthy state of this tissue. This fact, taken along 
with the fact of tbe non-transmission of these vibrations in cases of hepa- 
tization of the lung and of pneumothorax, would seem to authorize this 
opinion; that tlie physical condition most appropriate for the trans- 
mission of tactile vibrations, is a mass of air limited in extent, and 
divided by a great number of partitions into innumerable secondary 
masses ; or perhaps this opinion ; that whenever a body or one of 
our organs is altered from its normal texture, it becomes by this alone 
less suited to transmit tactile vibrations ; making allowance, however, in 
each of these explanations, for certain peculiar cases, such as that men- 
tioned above. 

It is in virtue of its elasticity tlie lung contracts after having been dis- 
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teniled*. This fact is rendered indisputable by the experiments of 
MM. Mageodie, Dupuis, Piedagniel, and Berard the younger. It is on 
this reactive power poasessoJ by the pulmonary eellB, and the retrograde 
movement it communicates to the -column of air that tbo expiratory 
murmur depends. Cixleris paribus, tlie duration and intensity of thia 
sound are directly proportional to the force and the slowness witli 
which thia reaction movement is produced. The degree of reaction, that 
is the force with which the air cells contract, is usually proportional to 
the degrefi of dilatation of these cells by tlie column of air in inspiration ; 
accordingly after a strong inspiration, tlie expiratory murmur is alwaya 
more developed. We have already proved this fact by our manometric 
eTperiments (see chap. II. art. 6). The expiratory murmur is much more 
feeble than the inspiratory: thia is natural, for the moving power repre- 
sented by the elasticity of the pulmonary cells cannot be compared to 
that of the contraction of the inspiratory muscles. The intensity of the 
murmur of inspiration is represented by the number of cells that open to 
admit the air and by the degree of their expansion. The intensity of the 
murmur of expiration corresponds to the number of cells that react on 
the air and to the degree of this reaction. The duration of each depends 
equally on the degree of expansion and reaction of the cells and on the 
slowness or rapidity of these movements. These principles once esta- 
blished, we can easily explain the mechanism by which each of the modi- 
fications of these sounds is produced, and determine from these modiflca- 
tiona, when they present themselvea, the physical and dynamical condi- 
tions they suppose. But we must not foi^t, in this analysis, to take 
into account the conditions of conductibility which may, as wo have 
proved at page 202, have a very considerable share in the production of 
the alleratioos of the intensity of tte respiratory sounds. In the first 
stage of phthisis, the augmentation of the expiratory murmur arises 
chiefly from the conditionsof conductibility and of increased vibration that 
exist in the lung. In pulmonary emphysema, this augmentation is chiefly 
influenced by the modification that has occurred in the elasticity of the 
air cells. These ceUa can act but alowly on the air by which they are 
distended ; the rarefied pulmonary tissue has become a worse conductor 
of sounds accordingly the augmentation of the expiratory murmur affects 
its duration particularly. We might in the same manner analyse the 
mechanism of production of the different morbid varieties of the expira- 
tory murmur i any one can easily do this for himself. 

The bronchial character that appears in the first stage of phthisis, as 
well as in all indurations of the lungs, is produced by the same 
mechanism as that of pneumonia. With this may be combined the influ- 
ence of increased vibration which I pointed out above. The different 
degrees of the physical state of the lungs explain the dififcrent degrees of 
alteration oi qiuUily that may precede or follow the bronchial character. 

* Mflgendip, Lr^nns sur Us phenumencs physiques <le In vip, t< I, p. 7 and IS}). 
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In general, we find the expiratory murmur more marked 
portion as we examine persons of a more advanced age, and the 
inspiratory on the contrary diminiahed in the same proportion. The 
cause of thiii is that the pulmonary tissue tends to become more and more 
rarefied as we advance in life, and tlma approaching the anatomical con- 
ditions of emphysema, it must produce the same effects: the dynamic 
force of respiration having diminiahed, the pulmonary cells emptyiBg 
themselves but slowly and with difficulty on account of the great diminu- 
tion of their elastic property, their dilatation by the effort of inspiration 
is but moderate; hence the decreaae of the inspiratory murmur and the 
increase of the expiratory". 

The great intensity of respiration in the child is explained by the 
greater dynamic force, by the somewhat greater extent of the lur tnbea, 
by the great flexibility of the pulmonary tissue, which renders the dila- 
tation of its cells very easy and very extensive. The somewhat more 
strongly marked expiratory murmur in the child than the adult depends on 
the greater elasticity of the tissue of the lung in the first period of life. 
Accidental puerile respiration is the result of an augmentation of the 
dynamic power, and the consequent penetration of air into a greater 
number of cells, the greater expansion and contraction of those cells. 
The great elasticity of the air cells in the child, the diminution of this 
property in the old affected with emphysema, conduct, as we have just 
seen, to nearly the same result, the augmentation of the expiratory 
murmur. But there exists this difference between the cases, that in the 
child, as in all cases of exaggerated respiration, there is at once augmen- 
tation of both the duration and intensity of the murmur, while in the old, 
affected with pulmonary emphysema, the increase affects chiefly the dur- 
ation. In the first cose, in fact, the cells forcibly dilated by inapirstion, 
react strongly against the column of airj while in the other case, being 
but gently distended by this column, their reaction is at once feeble and 
slow. If with some we suppose that the cells and bronchial ramifications 
ai-e susceptible of a permanent or alternate contraction which greatly 
diminishes their diameter, (for example, the spasmodic asthma of Laennec) 
we may easily, from what has been just said, explain the modifications 
that may take place in the inspiratory and expiratory murmurs, and the 
mechanism of production of each of these modifications. 

We have supposed above, in explaining the mechanism of production 
of es^geratod respiration, that a greater number of pulmonary cells were 
then dilated by the air ; in fact, M. Cruveilhler has observed, that there 
is always a certain number of vesicles in reserve, which expand to supply 
the place of those that happen to be more or less oblitei-ated. There is, 
says he, between the air cells taken individually, the same mutual de- 

* M. AndiaB bus aUteadj made Ihis remark and given this Bxplanation, applfiog it to 
iberMjJrBt<irjmarmur»iBwedfiiBw«e.— (Auscult-Mcd, ed. 1637, t. 1, p. 65.) 
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pendence as between tlie two lungs, or Ihe lobes of the same lung. I was, 
besides, auLliorized to admit this fact from m^ experiments on sponge. 

In our inquiries into the nieclianism of production of the expiratory 
murmur, we have taken into account only tlie elastic reaction of the air 
cells and of the rest of the bronchial tubes, because, in fact, in ordinary 
expiration this appears to be the essential cause of the expii'atory sound ; 
biit whenever the respiratory motions are exaggerated or apaamodic, we 
must combine with this first and chief cause the action of the thoracic 
walls and of the abdomiiial muscles. All these forces, however united, 
are still inferior to the inspiratory forces. At the same time, they strikingly 
augment the intensity and duration of the expiratoiy murmur. 

Two primary conditions are necessary to the production of the ronchi: 
1°. a cavity ; 2°. a column of air moving in it. All the possible varieties 
of ronchi depend on the form or the size of the cavity, on the greater or 
less dryness or humidity of its walla, on the volume, the force, and the 
velocity of the column of air ; all the varieties of ronchi may be explained 
by the different combinations of the preceding elements. It would be 
much too long to enter into all the details of this subject. With the 
general principles previously explained, and what I have just now said it 
will be easy to descend to particular applications. Besides this subject 
has been better studied than those I considered previously, which is an 
additional reason for not dwelling on it. 

I have made some researches with the view of determining the manner 
in which certain morbid states of the lung are produced. These 
researches have led me to an knowledge of the cause and origin of the 
granulations of hepatization in the 2nd and 3rd stage and of pulmonary 
apoplexy. By this means, we are enabled to explain the mechanism of 
production of the humid ronchua with continuous bubbles of active san- 
guineous congestion, of the crepitant ronchus of pneumonia, and to 
understand the cause of the differences presented by the latter at different 
periods of its duration. I will commence by relating the anatomical fact 
on which these explanations depend. 

The 27th April, 1836, at the hospital la Pilie, I examined the body of 
a man who had died at No. 36 ward of St. Michael, of considerable con- 
traction of the orifices of the heart. An apoplectic nucleus of consider- 
able extent occupied the middle lobe of the right lung. There was no 
rupture of the pulmonary tissue apparent ; the blood was, as it were, 
intimately combined with the tissue, and no where presented the appear- 
ance of an isolated clot. An incision was made through the centre of the 
apoplectic nucleus ; the surface of this incision was granular. The 
maximum of alteration and of granulation was at the centre; both 
decreased in proportion as we receded from that point. I proceeded to 
examine from the circumference towards the centre. Here where the 
pranulations were in quite a rudimentary state, it was easy to see with 
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the naked eye, as well as with u gloss, that they were produced by a 
slight projection of the points of interaection of the walls of the cells ; 
these cellular walla were slightly thickened, firm, and as if in a state of 
turgescencc. This thickening, this turgescence on which depended the 
granular conditiou of the cut surface, was owing to the deposition of a 
thin layer of blood on the inner Itux of each of these walls. This blood 
was apparently intimately combined with the tissue of the walls, which 
appeared on the surface of the slice, as innumerable httle projections 
inclosing between them small areolar spaces. These projections were 
nothing else but the granulations described by Laennec, and the areolar 
spaces, presenting little depressions, were what remained of each vesicular 
cavity. But as these little depressions exhibited a somewhat greater 
capacity than the pulmonary cells in the normal state, we were disposed 
to think, either that these cells were greatly dilated before the 
hiemorrhagic congestion, or that each of these little depressions was 
formed of two or three cells united into one by the rupture of their walls. 
Whichever it may have been, each of these little cavities was lined 
within by a layer of sanguineous matter, which diminished Its capacity, 
and which could be partially removed by scraping the interior of the 
cavity with the point of a fine scalpel. In proportion as we approached 
the centre of the ajMjpIcctic nucleus, we saw the granulations on the sur- 
face of the slice become more marked, the little vesicular cavities more 
and mora diminished, and at length completely filled up by the sangui- 
neous matter deposited on the inside of their walls ; we saw these walls 
become thicker and moi-e resistant, and produce still more plainly, by 
their mammiform projections, the small granulations so well described by 
Laennec*. On wasliing and compressing the portions of pulmonary 
tissue on which we had made these remarks, a considerable quantity of 
the blood it contained came away, the granular appearance was propor- 
tionally diminished, the surface of the slic&Jjecame more smooth, and we 
could recognize in it the walls of the little cells reduced almost to their 
natural thimiess and prominence. The small lamcllx that formed these 
walls merely retained a little of the blood they had imbibed and a slight 
reddish tinge. In the intervals between these lamellse the small vesicular 
cavities were seen, now perfectly distinct and having resumed nearly 
their natural capacity, but sunk in upon themselves. In the parts most 
distant from the centre of the apoplectic nucleus, where the granular con- 
dition was altogether rudimentary, the disease scarcely deserved the name 
of apoplexy. I made afterwards researches similar to the above on per- 
sons who had died of pneumonia in its 1st, 2n(], and 3rd stages, and I 
ascertained precisely the same facts. The granulations are altogether 
rudimentary in the 1st stage; in the 3rd where suppuration begins to 
take place, it 'appears first on the granulations themselves, in the form of 
a whit« point, ^len extends, and gradually produces the aofwning and 
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pneumonia, when tlie suppurtttion ia somewhat advanced, the granular 
condition of the cut Burface of the hepatized part has almost entirely dis- 
appeared. The suppuration of the lung therefore begins in the inter- 
vesicular cellular tissue and not in the interior of the vesicles. The 
absence of granulations in the alteration that has been called splcnization 
of the lung* depends on this, that the organic action ia in it altogether 
different from that which takes place in pneumonia and pulmonary 
apoplexy. In the latter, a kind of inflammatory, congeational, hiemorr- 
hagic turgescence of the walls of the cells takes place ; but this tur- 
gescenee is essentially active ; there is an afflux of liquid into their 
tissue, and they become more consistent and mora firm i hence the granu- 
lations. In splenization on the otjicr hand, the blood transudes passively 
and is decomposed; the vital activity is greatly diminished in both solids 
and fluids; the walls of the cells give way, sink in, soften, and the 
BpleniScd portion of lung in no long time faUs into a pulpy detntus. 
Wc find this species of alteration occur chiefly in the old, or in persons 
worn out by a tedious illness. It has been remarked that the granular 
contUtion is, in general, less marked in hepatization of the lungs in old 
persons than in adults ; tliis may also depend, us has been observed by 
M. Andralt, on the extreme rarefaction of the lungs in the advanced 
periods of life; their cells at this tirae are not so easily filled up by the 
thickening of their walls. The dyspnea also that accompanies the pneu- 
monia of the aged is much less urgent than that which accompanies the 
pneumonia of the adult, MM. Hourmann and Dechambre, in an excellent 
work they have published on the pneumonia of the aged, have admitted two 
varieties of it; one of these has its seat, according to those authors, in the 
walls themselves of the vesicles ; this one alone exhibits in its anatomical 
characters the gi-anular condition. This fact, it is plain, is in accordance 
witli tlie result of my researches on the nature and mode of devclopement 
of these granulations. I am aware that this result is opposed to the 
opinion of those whose name alone is a high authority, who place the seat 
of pneumonia and of the granulations that result from it in the vesicles 
themselves t- 

For this reason I considered myself bound to give a detailed account 
of the facts on which 1 found my opinion. The notion, that the form 
and volume of the gi-anulations depend on the vesicles in which thcy\ai-e 
supposed to be developed, is ingenious ; it is the first that presents itself 
to the mind, but I believe it to 1)6 contrary to observation. According to 
this view it would be necessary to admit that each granulation was altind 
of small sanguineous clot; now direct examination gives precisely the 
opposite result. The opinion I liavc put forward is quite in hai'mony 

* AuscuJ. Med. t. 1, p. 454 et 1S5. 
t Idem, t. I, p. GSO. 

t Louia, Hecherchea sue la Plilliiaie, p. 9. Lafiiiitc, L-ci. il*AiiJral, v. I, p. 4!)1.— 

Foi-bea'a truiBl. p. sui. 



with the ideas generally received as to the seat of inflammations. From 
the facts on which my opiaion is founded, pneumonia ia seated in tlit; 
connecting cellular tissue of the mucous lamelliE that form the air cells, 
and begins by a hyperemia of this tissue ; in consequence of this 
hjrperemia, a slight sanguineous exudation is produced on the mucous 
surface, and not a real hfemorrhage as the other view supposes. This 
extravasation of blood, in the form of small clots, did not exist even in 
the apoplectic nucleus of which I have given a description ; and yet this 
part presented all the characters described by Laennec aa belonging to 
pulmonary apoplexy. Can persons have formed a false notion of the 
mechanism of production of this affection from its minor degrees ? The 
pathogenic course I have described in pneumonia agrees with that 
observed in inflammation of the hronchial and of other mucous mem- 

These anatomical facts being established, let us see how they explain 
the characters exhibited by the humid I'onchug with continuous bubbles 
of active congestion, and the crepitant ronchus of pneumonia. The 
active sanguineous congestion precedes, as we have said, the first stage of 
pneumonia, and the continuous humid ronchus precedes the crepitant 
ronchus (Chap. VI. Art. 2, § 3). If the parallel we have made between 
those two ronchi (Chap. II. Art. 1 1,) be borne in mind, it will be seen that 
I their differences correspond to the difiFerent forma and degrees of the 

I anatomical state on which they depend. The hubbies of the ronchus of 

active congestion are voluminous, and as it were continuous with one 
another ; they are accompanied with the viscid humid character i in fact 
"at this period the air celb are less obstructed ; the blood which is begin- 
ning to be exhaled at their surface and deposited on their walls, has not 
as yet become solidiiied, as subsequently occurs ; and the viscidity of this 
fluid is an obstacle to the free, rapid, and complete developement of Ihe 
bubbles ; hence the humid, viscid, and continuous characters they pre- 
sent. When the blood deposited on the walla of the air cells is in some 
degree solidified, when the capacity of the cells is sensibly diminished by 
the deposition of successive layers of blood on their walls, the hubbies of 
the ronchus formed must be dry and very small compared vrith the pre- 

I ceding ; they must be more perfectly spherical, because the viscid quality 

no longer exists to oppose their developement. In proportion as, 1^ the 
passage of the pneumonia from the Ist to the 2nd degree, the cells become 
obstructed more completely and in greater number, the bubbles must 
become finer and less numerous ; they must cease entirely when the 
obstruction of the air cells is complete, and not reappear till the resolu- 
tion of the obstruction is so far advanced, that the air begins to obtain 
admission into the vehicles ; then a mucous secretion usually taking place 
at the interior of the vesicles in which resolution has commenced, the 
buhbJes of this ronchus redux must be successively more humid and 
Inrgei: Now this is precisely what happens-, for we see in this descrip- 
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tioc the tliree stages (appearance, cessation, reappearance,) of the crepi- 
tant ronchua of pneumonia, and the characters that are peculiar to it at 
each of its stages. 

I made some experimentB on a patient on whom I had operated for 
empyema, which appear to me to show conclusively the mechanism 
of production of the amphoric character, and of metallic resonance and 
tinkling.* 

On the 2nd day of the operation, we recognized all the signs of hydro- 
pneumothorax with perforation of the lung (see Chap. VI. Art, 4, § 4), 
except amphoric respiration wliicli was only heard at times for a moment. 
It was the first time these signs had appeareil. The cheat contained a 
considerable quantity of liquid and much air ; astringent injections were 
injected every day into the cavity of the pleura, and we could witliout 
causing the slightest inconvenience to the patient, augment at pleasure 
the proportional quantity of air and liquid contained in the pleura. Fluid 
was thrown in till it rose above the level of the external wound ; a female 
catheter was introduced through the wound and pushed into the mass of 
liquid i the edges of the wound were kept closely attached against the walls 
of the catheter, so that not a bubble of air or drop of liquid could cnteror 
escape. We placed in the opening of the catheter the pipe of a syringe, 
charged with both air and liquid, and held slanting from above down- 
wards, so that the air must pass in last. We directed the patient not to 
respire for some instants that we might be certain the sounds wo heard 
were really the result of the experiment and not of respiration ; I satis- 
fied myself indeed that he did not respire ; and while I kept my ear 
applied to the aide of the chest ready to observe the sounds that might be 
produced, an assistant pushed the piston of the syringe. So long as it was 
the column of liquid that passed into the pleura, I heard no sound at all 
analogous to the normal or morbid sounds of the respiratory apparatus ; 
the kind of bubbling produced was indeed barely perceptible. But the 
moment successive, scattered bubbles of air began to escape from the 
syringe, and traversing the stratum of liquid buret at its surface, I heard 
distinctly as each bubble broke, a clear isolated metallic sound, the same, 
in short, in every respect as the isolated metallic tinkling we heard in the 
same patient, in the same side of the chest, during respiration. In a 
second experiment, the syringe was charged with a greater quantity of 
air than on the first occasion ; the piston was pushed more rapidly, and I 
heard the metallic tinkling less isolated, and accompanied with a kind of 
metallic resonance, such as is heard in some patients, and which I for- 
merly described. Lastly, the syringe was chained with air alone, the 
piston was forcibly driven down, and the air instead of passing through 
the liquid bubble by bubble, traversed it in a dense mass, and came with 
a sudden reverberation against the bare sides of the pleuritic cavity. The 
Bound produced was but a degree higher than the metallic resonance just 

" Ward of St. Loaia, hospital of U Charilc, under M. Audral In 1B37. 
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described ; it strikingly resembled anijiLoric respiration. But 
duced a much better imitation of tlie amphoric character, by injecting the 
column of air directly into the portion of the pleuritic cavity not occupied 
by liquid. In doing this, care was taken to allow enough of the liquid to 
escape through the wound, that its level might be below the opening. 
These experiments, which were in no way injurious to the patient, were 
often repeated and always with the same results, varying merely in degree 
or form. Made on the dead body, their result is negative. In that case 
certain circumstances, not easily appreciated, prevent the exact repetition 
of the same phenomena. Some days before the patient's death, we again 
ascertained that metallic tinkling and resonance were produced naturally 
dnring respiration. The amphoric character wua only audible at times. 
On esamiaation after death, we found an effusion of air and fluid in the 
pleura, and below the level of the fluid a i>erforation of the lung, pro- 
duced by a very narrow opening, through which the bronchial system 
communicated with the cavity of the pleura". The lung being placed in 
water, and air injected into the bronchi, it escaped from the small open- 
ing in successive small bubbles, which hurst in succeesion at the surface 
of the liquid ; these bubbles wei-e more scattered or more crowded toge- 
ther, according to the force with which the air was thrown in. I think 
we may conclude from the experiments I have just related, and from the 
relation that exists between the results they have furnished and the ana- 
tomical circumstances revealed by the autopsy; 1°. That the metallic 
tinkling of hydropneumothorax, complicated with perforation of the lung, 
is produced by a bubble of air which escapes from the lung through the 
fistulous opening, traverses tlie mass of liquid effused into the pleura, and 
bursts at its surface in the midst of the air more or less rarified, that 
occupies the upper part of the cavity of the pleui'a. The metallic tinkling 
produced, is isolated or prolonged according to the number and velocity 
of the bubbles of air that escape from the lung, 2", That the anatomical 
condition of production of this sign is a veiy small pulmonary fistula, 
opening below the level of the effused fluid, a fistula of such a kind, that 
the air can only escape from it in the form of successive bubbles. It will 
be remembered, that metallic tinkling is best heard during coughing or 
speaking, that these acts require a greater respiratory effort, and that in 
Bnch circumstances a greater number of bubbles find their way through 
the opening, than could have passed during a weaker dynamic effort. 
A very deep inspiration produces the same effect. 3'. That metallic 
resonance is produced in the same anatomical conditions, provided 
• There was no trace of lubwclps in my part of Ihe lungs iu (his case. The perfora- 
tion nas produced bj a deep ulcer of a false nicmtirane, which was thick, firm, and 
very old, and which covered tbe whole surface of the luog. This membrane wai 
ooverod with ulcere, one only of which had reached the Inng. A purulent flmd occu- 
pied Che lower part of [he cavity. Instead of proceeding, as usual, from wilhhl out- 
ifarvfa, the perforation in this case was produced from without inwards. I belifiTe no 
bimJJar fact is on record. 
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tlie Bir escapes in numerous bubbles rapidly BUcceeding each other, 
instead of in sepai'ato scattered bubbles. In fact tliis variety of the 
phenomenon occurs chiefly in consequence of great efFurta in cough- 
ing, speaking, or respiring. 4". Tliat amphoric respiration is produced, 
when a tolerably strong column of air la poured directly or almost directly 
into the portion of the pleuritic cavity not occupied by the effused liquid. 
This condition is fulfilled by a fistulous opening rather large, and o|)ening 
above, or at least near the surface of the effusion. It will be easy to con- 
ceive, with the aid of tliia explanation, all the varictieE that may occur in 
the progress, in tlie form, in the different combinations of these tlirea 
phenomena. We know there exists a kind of opposition between metallic 
tinkling and amphoric respiration ; when the one is heard, the other in 
general does not exist; this must be so, inasmuch as the conditions on 
which they depend are nearly opposite. If two fistulous openings exist, 
one rather large and sitnated above the surface of the effusion, the other 
small and below this surface, it is plain the two phenomena may exist at 
the same time. If the quantity of the effusion be increased or diminished, 
so that its surface rises above or falls below the perforation in the lung, 
metallic tinkling and amphoric respiration may alternately i-eplaee each 
other. If the fistulous opening, small At first, becomes enlarged, the me- 
tallic tinkling will disappear, and will be replaced by the amphoric cha- 
racter. The contrary will take place if the opening, at first tolerably 
lai^e, should happen to be diminished by the intervention of a small por- 
tion of detached pulmonary tissue, by a pseudo-membranous clot, or in 
any other way. Lastly, the two sounds I have analyzed will cease, if the 
fistulous opening should be completely obliterated, as I have ascertained 
on the autopsy of some patients in whom we had recognized, some time 
before death, the disappearance of metallic tinkling and amphoric respir- 
ation. The degree of force with which inspiration is effected, may like- 
wise, as we have proved, exercise an influence on the degree, and even on 
the existence of those sounds. When metallic tinkling and the amphoric 
character both occur nearly at the same instant, and by one and the same 
fistulous opening, neither one nor the other assumes its most marked form 
or its highest degree of intensity. The predominance of one or other in 
that case depends chiefly on the degree of force with which the patient 
respires ; the amphoric character prevails when the respiration is strong; 
the metallic tinkling when it is feeble. It is generally in the complex 
case I am considering that the peculiar sound is produced, which I have 
described by the name of metallic resonance. In fact, this is but an in- 
termediate sound between metallic tinkling and amphoric respiration, but 
the passage from the first of these sounds to the second ; it is, therefore, 
natural that it should present itself chiefly when the fistulous opening, in 
its diameter, and in its relations with the surface of the effusion, is aa it 
were, intermediate between the anatomical condilious of metallic tinkling 
and thouc of amphoric respiration in their most i^rfect forms. 
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I rejoice that the result of my experiments ou thia subject, agrees with 
thai obtained by two such observers as Dance and M. Beau, (Diet, de 
Medic. 2" edit. t. 4, p. 410 ; Archives de Mcdeciiie, t. 4, 2' aerie, p. 436). 
I thiuk, witli the authors of the Compendium de Medecine Pratique (L 1, 
p. 477), and with M. Raciborski, (Laeunec Frani^e, t. 9, No. 83, p. 
370.) that the explanation of metallic tinkling given by Laennec ia appli- 
cable in certain circumstances where the above is not ; and, therefore, 
that it must still be preserved for some particular cases. 
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ARTICLE II. 

With respect to the causes that determine the coexistence of the 
morbid sonorous phenomena of the respiratory apparatus with inspi- 
expiration, I will confine mysell' to offering the following 
considerations. 

The coexistence of the acute-toned dry bronchial ronchi with inspira- 
tion chiefly, and of the grave bronchial ronchi with expiration", seems 
to arise from this, that the column of air in inspiration, moving with 
more force and velocity than that of expiration, is, for this reason, placed 
in more favourable conditions for determining, by its frictioD against the 
bronchial walls, more numerous and rapid vibrations, and consequently 
more acute sounds. Moreover we may observe, as sustaining this view, 
that the column of air in inspiration traverses tubes successively more 
and more narrow (each section of the bronchial system being considered 
separately), and that on the other hand, that of expiration passes through 
tubes the diameter of which ia successively increasing. In the first case, 
the velocity and consequently the number of vibrations increase in pro- 
portion as the diameters of the tubes diminish ; in the second, both 
diminish in proportion as these diameters increase. Besides we know 
that the sound produced in a funnel-shaped tube is grave if we blow into 
it from the small towards the larger opening, and acute in the contrary 

Sometimes the sibilant ronchus is heard at the same time during both 
periods of respiration ; in this case we find it stronger and more noisy 
during inspiration, and this from the influence of the causes I have just 
pointed out. Tlie sibilant ronchus is, in general, more acute in bronchitis 
of the small ramifications, than in that of the larger bronchial tubes ; a 
cireimistance which made M. Delabergcf justly remark that the sibilant 
ronchus that coexists chiefly with inspiration indicates particularly 
bronchitis of the small bronchial tubes, while that wliich is produced in 

" The authors of the Compendium de Medecino Pratique (vol. 1, p. 483), say that 
the libilant ronchus coeiists chiefly with expiration. I tiiJnli thia is a mistake, fur I 
have in general fouud it the nrene. 
t Comp. de Wed. Prat. vol. I, p. 483. 
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expiration announces bi'onchitis of lli<3 larger. Becaui^e in fact, as we 
have just remarked, inspiration is mon; ca^mlilc than expiration of pro- 
ducing vibrations in the small tubes. 

If the pulmonary crumpling sound and the dry crackling coexist 
altogether, or very nearly altogether, with mapiration, it probably 
ariaes from this, that the column of air on entering the lung, is obliged to 
dilate in every direction the cells of which that organ is composed, to 
produce a kind of unfolding of ita tissue, and in this way to compress it 
agatnst the foreign bodies (tubercles, &c.) that obstruct its developement. 
Expiration on the other hand acts in the opposite way ; and if the cells, 
in sinking in, suffer a certain degree of compression and of crumpling 
against these bodies, it is but very alight ; and hence the traces of crump- 
ling and dry crackling sounds that are sometimes perceived in expiration 
are always very slight. 

The exclusive, or nearly exclusive coexistence of all the fine bubbling 
ronchi with inspiration may bo thus explained : these ronchi derive 
the spherical form and small size of their bubbles chiefly from the 
cellular form and email diameters of the section of the respiratory appa- 
ratus in which they are produced ; the expansion of the pulmonary cells 
is absolutely necessary in order that a bubble should be produced and, 
as it were, moulded in their interior. Now, this can occur only in 
inspiration, for in expiration on the contrary the sides of the cells sink 
in and their cavity is efiaced. 

If the bubbling ronchi coexist leas exclusively with inspiration, and 
more equally with the two periods of respiration in proportion as their 
bubbles are larger or more tiumid, the reason is that these two circum- 
stances, size and humidity, suppose much larger cavities than in the pre- 
ceding case, and much more liquid in these cavities ; now, in these two 
physical conditions, the motion of the column of air in expiration is 
quite sufficient for the production of a bubbling ronchua, that is, for the 
pasBage of the air through the midst of mucous or purulent fluids. 

1 have referred to coses of pneumonia in the 3rd stage, in which there 
existed a mucous ronchus distinguished from the other ronchi of the same 
name by its exclusive coexistence with inspiration. It appears to me 
that this exclusive coexistence may be naturally enough explained thus : 
in the anatomical conditions in which the lung is theji placed, the column 
of air in expiration has no force whatever ; the only influence it can 
exercise is on the mucosities contained in the bronchi, producing 
thus the ordinary mucous ronchus ; whereas the column of air in inspi- 
ration still retains a certain degree of force, a force that enables it to 
penetrate and find in the midst of a softened and suppurated tissue, or at 
least in the last ramifications of the bronchi which still remain free, the 
three conditions necessary for the production of a hwbUing ronchus : 
1". a column of air in motion (inspimtion); 2°. a cavity of small extent 
(resulting from the softening of the pulmonary tissue, or represented by 
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B last broncliial ramiJications tlmt remain permpuble); 3°. liquids col- 

ect«d in these little cavititifi (pus, mucositie^). 

I have remarked, in anotlier purt of this work, that the ronchi which 

>exiat with inspiration alone, are in general of moi'e serioua import than 

Btose that coexist at once with both periods. This depends on the cir- 

■CumatancQ to which I have alreiuly several times pointed attention, that 

n the physical state of the lung, which renders altogether powerless 

f tbe column of air of expiration, and leaves inspiration alone the power of 

>diiciDg ronchi. 

If the alterations by augmentation of the respiratory sounds belong 
; peculiarly to expiration than to inspiration, and if they arc moi'e 
lus in the first than in the second, this results from the different 
mechanism by which these two movements are produced in the pulmo- 
nary ceDs. These cells are passive in inspiration, active in expiration. 
Nut having any proper action in the production of the inspiratory mur- 
mur, they cannot of themselves and directly influence the augmentation 
I of this sound ; no direct relation connects the augmentations of the 
inspiratory murmur with the alterations that take place in the cells. 
Whereas, these same cells having in themselves their expiratory force, 
that is, their eiastiuity, have also the power of modifying the expiratory 
murmur by the changes that occur in this property. Now, we have 
already said that, in whatever way this projierty may be modified, the 
result always is an augmentation of the respiration ; an augmentation 
which affects chiefly the intensity of the sound when the elasticity is 
increased, and chiefly its duration, when this property is diminished. 
Jackson", a young physician of Boston, who had commenced some 
admirable investigations respecting the phenomena I am analyzing, and 
who died too soon for science, ascribed the coexistence of tlio bronchial 
flharactcr with expiration before it is audible in inspiration, to the natural 
feebleness of the expiratory munnui'. The comparative feebleness of the 
expiratory murmur allows us, said he, to hear the Bound of bronchial 
respiration, whilst it is still masked by the stronger murmur of inspira- 
tion. It seems to me that this explanation cannot be ateolutely admitted, 
In fact, the expiratory murmur has in general already acquired the dura- 
tion and intensity of the inspiratory, when the bronchial character, or 
even alterations in quality of a lower degree, begin to appear exclusively 
in it ; the inspiratory murmur is often at the same time diminished. 
Moreover, when the alterations of qualiti/ have attained such a degree aa 
to coexist with both periods, we find them always preserve greater 
intensity in expiration} and yet, at this stage of the disease, the inspiratory 
and expiratory murmurs, considered independently of their alterations of 
I ■ i/ualiiy, are in an inverse ratio to that supposed in the explanation of 

^^^ Jackson; tlie first is diminished, the second inci-eaaed. But if we cannot 
^^^L always explain in a very certain manner wliy alterations of 'piaiity 
^^^^■^ ' Memoirea de la Society Mp<I. d' ObscTv avion, i., I, v- Hi. 
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coexist with expiration sooner than with inspiration, we can easily under- 
stand whj there comes a time when these alterations of quality coexist 
with both periods ; it is that they have then acquired such an intensity, 
that the inspiratory and expiratory murmurs, whatever they be, can no 
longer mask them. 

The coexistence of the dry and humid characters with inspiration 
peculiarly depends on this, that the column of air in inspiration strikes 
with more force the pulmonary cells, whether dry or humid. It depends 
also on this, that the expiratory murmur being more feeble than that of 
inspiration, the ear finds it more difficult to appreciate these characters 
during the sound on which its attention cannot be so long fixed. 

I have said (Chap. III. Art. 12,) that the intensity of the pleuritic 
friction sounds was directly proportional to the extent and force of the 
locomotive movement of the lung, to the degree of approximation between 
the two pleural surfaces, and to the prominence of their asperities. Now, 
it is easy to see that the two first conditions are better fulfilled by inspir- 
ation than expiration ; and hence the coexistence of these sounds more 
peculiarly with the first of these periods^ 




(I.) With the exception of Sir Jamos Clarke, whose woili on oonsumption is oeco- 
uoDsUf quoted, M. Fouroet scarcely rcfera to a single English writer tliroughout his 
entire work. And jet for many jears this country has kept pace with France, at 
times even anticipated her in the application and advancement of the " new science;" 
and tbns, indeed, some facta apparently new to M. Fonmet have long been familiar to 
physicians here. We must not therefore, in our just admiration of Andral, Louis, &c. 
forget the services rendered to auscultation by tliose to whom we are indebted for its 
early introduction and cultivation amongst ourselves. Dr. Forl>es may he considered 
the first, as he is still the most zealous labourer in this field of science. The immortal 
work of Lacnnec appeared in 1819, the English translation in 1031. A few years later 
Dr. Forbes published his interesting volume of "Original Cases," and in 1827 a 
second edition of the translation ; by this time the work was in the hands of almost 
every English student. Two or three editions of it have since appeared, while in the 
Cyclopedia of Practical Medicine and the "Review" he haa been uncea^ngly engaged 
in promoting the study of this branch of medical knowledge. Neit in point of time, 
but second to none in the ability and success with which he has prosecuted tills subject, 
is Dr. William Stokes. The " Inlrodnetion to the Stethoscope " was published so early 
as IS3£i; since then he baa, in a series of original researches, illustrated variona 
auscultatory questions of great pathological and practical importance; while the 
Treatise on the diagnosis of the diaeases of the respiratory organs has been hailed as 
a standard work by the unhesitating voice of the profesMon in this and other countries. 
Dr. Williams deserves a place among the foremost in this march of improvement. The 
" Rational exposiUun of the physical signs, &c." was published in I8S8; his explanations 
of these phenomena contributed to render the study of anscultation more easy and 
more agreeable! and indeed there is scarcely any branch of it upon which light has 
not been tlirown by his ingenious investigations. After this period, the writers on the 
subject become so numerous that it would not be possible to notice them all bere; hut 
I cannot pass unmentioned two, who, as teachers of clinical medicine, even mare than 
by their writings, were amongst the earliest and moat successful promoters of the study 
of auscultation, but whose merit in that reapect has been in some degree obscured by 
their brilliant labours in other walks of medical science, Dr. Duncan, jun. who was, I 
believe, the first that actually employed the stethoscope in these countries, and Dr. 
Graves, to whom the clinical school of medicine of Dublin may be sud to owe its 
existence and much of its celebrity. 

It may he remarked that for some years past the atlontiun of observers amongst us 
has been more particularly turned to tlie ausnuttalion of the heart, the r 
IB being comparatively neglected. 
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(2.) This proportion will, I hftve little iloobt, startle tlie reader, wlio most probnblj- 
han been apcuslonied to consider the reapiralorj murmur as belonging to llie period of 
inspiration alone, and to look oti that or eipimtion as unattended by sound. In fact, 
many cvou of our most practised auscultators appear to be still altogether unconscious 
of Ihe exiatent'e of an eitwratory murmur in the healthy condition of the lungs, and 
some who admit ila D.ilstence are evidently very imperfectly acquainted with it. Tet 
it( presence in (he healthy state, us well as its yaluc as a sign in certain morbid condi- 
tions of the respiratory ort-ans, have for many years been recogniied by Andra!, Louis, 
and others of Ihe Parisian school, and so far back as 1836, the attention of Ihe pro- 
fession in these countries was partieularlj directed to it by Dr. Cowan of Bath, in an 
excellent paper in the Lcmdon Medical Gazette. 

I am anxious thas early to call the student's attention to this most important, and, 
probably to him, norel fact — the constant presence of an expiratory murmur in natural 
reBpiratioTi — nith the view of inducing him at once to eianiiiie and satisfy himself upon 
the point This previous study will enable him to follow M. Fournct in his researches 
with tiiore BatiBfactiun and more protil : t may add that ho will in practice And a 
familiar Hcquaintanee with tliis sign, a mo«t valuable aid ui the attainment of the niain 
ohject of this work-_the detection of phthisis at an early stage. Let him examine and 
judge for himself. With a practised car and due attention he will rarely fail to find it. 
But considerable attention is sonictinies required, aa well as an ear fatniliatiited with 
this particular sound. Nor should this surprise any ono accustomed to auscultatory 
Btudisft. Who does not know with what difficulty the ear educated to one class 
of sounds comes to appreciate a different class with equal accuracy? The fiEtal heart, 
when audible, produces a very distinct sonnd, yet I haye seen many persons, dexterous 
enough in the auscultation of the pulmonary organs, unable to detect it for weeks after 
it was perceptible to ono more aocuatomcd to obstetric auscultation. 

(3.) "We have no word in our language answering to timbre. It bos been at time* 
translated by tone, but this word i9 here einployed iu its proper necepUtion. " Suppose 
two diRerent instruments — a violin and flute for example — to sound the lant note with 
the Mnw ixUnnty and for the tame lea^lh of limt ; there will still be a curlMn pecuIU 
nrily in each of (he nates produced, distinguTshing it from the other — tliat peculiarity 
is its timbre " (Beview of M. Fournet's liook in Ihe British and Foreign Medical 
Review, No. 18). After the example of the able writer I have just quoted, I employ 
tlio word gualily to express this iwoperty of sound, rather than introduce into Ihe text 
a word so uncongenial to our tongue as timbre. 

(4.) An accoont of Dr. Spittal'a experioienta will be found in his Treatise on Auscul- 
tation (the Harveiao Priie Essay for the yearl629.) Theywere instituted with a view 
of showing tliat Dr. Williams waa In error, in supposing the primary crepitant ronchus 
of pneumonia was produced by the "bubbling passage of air forcing its way Ihrongh a 
liteid tiquid contained in an infinity of tubes of equally diminished calibre" — an opinion 
which seems lo have been very generally adopted by the profession. The result from 
Dr. Spitlal's cxpcrimenls was, as stated by M. Foumet, that a sound very similar to 
Ihe fine erepiinnt ronchus is produced by the bursting of minute air bubbles on the snc- 
face of fluids of abmit tit same dcniily and tenacity at lemm ; but that this resemblance 
ceases in proportion as the fiuld is more dense and tenacious. In viscid fluids, such aa 
the expectoration peculiar to pneumonia, station produces scarcely any crejutus. 

(fl.) Dr. Cowan should not be omitted in this enumeration. In the notes to his 
translation of Louis on Phthisis, published in 1635, he more than once points out the 
importance of the study of Ihe expiratory murmur, as a means of diagnosis In the ear- 
liest periods of that disease. The paper already referred to, published the following 
year, is expressly devoted to the consideration of this phenomenon, of which he gives a 
Yfjj Kill and accurate account, eiamining it nndor nearly the same point* of Tiew as 
M. Fouroet .* Its ciislenco in the normal c^miUtiiiuH uf the lung : Ilia alterations Itsuffera 
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in cmphjwma, and ioduratioa or the pulmonary tiwue: its mDchaniam urproductiuii, 
and in pBrticulai', Its value in Itie iliag^onU of tlic earliest «tiige of plithisis. Tliis paper, 
aa well indeed aa the wiiole isriea of ntiich it fomiB one, is vrvll worth an attcntivo 
examination ; it nill be seen tliat ttie French tvrlter has been anticipated in other re- 
Bpacta by Dr. Cowan. It i«, perliaps, caay to account for M. Fournct'a ignorance of 
Dr. Conan'a writiaga, but it is indeed sarpriHing, nud may be regarded as a remu-liable 
instance of the slowness with which valuable truths snmctimeB make their way in (lie 
profeBHOn, that since the pubiicaUon of Dr. Cowan's papers, many good books aud leu- 
turea oil anacnltation and (he disaaaes of the reapiralorj organa have appeared in our 
language, which coaliun no allusioo to the reaearchca of Dr. Cowan, or of the French 
wrilers on the expiratory murmar, of the diagnostic value and almost eilstence of which 
the authors iceiu to be quite unawarv. 

(S.) There is not much new in these precepts for performing auscultation ; similar 
rules have been afaJn and again laid down by lecturers and wril^ra on the subject, and 
probably most persons would after a time come to find them out for themaelves. But 
the student cannot be too soon impressed with the necessity of attending to them. 
Careleaanesa in the examination, biatlention to the mode of hreathing of the patient, and 
preconceived viewa aa to what ia to bo heard, render tlm stethoseope m the hands of 
many not merely useless, but poaitively mlschievona. 

(7.) The preference given by aomo to mediate over immediate auseultation, is pro- 
bably in a great degree owing to their being more accuatoinod to employ it ; ondoubt- 
edl; the object may, in the great majority of easea, he attuned equally well by the latter 
mode. The reader will see the case stated for and against the stolhoacope with muah 
JDgennlty by M. Andral, in the note referred to in the text, and by Dr. Wliliams in the 
artjcle Stethoscope of the CyclopEedta of Prnctieal Medicine. There is an advantage 
attending the employment of immediate auscultation, which M. Andral has not rc- 
marlced— the greater facility vrith which in an examinution the ear can be passed over 
every point of an aMensivc surface. Thus, in pneumonia, in pleurisy with effusion, &c. 
every part of the posterior and lateral regions of the chest may be succea^vely eia- 
mined in a shorter time, with less annoyance to the patient, and I think more accurately, 
with the naked ear than with the stethoscope. I may remark, that in some cases where 
the respiratory mormurs were naturally very feeble, I have found the expiratory in par- 
ticular much more perceptible by immediate than by mediate auscultation ; sMne per- 
sons also whose attention I have directed to the expiratory sound, have found it easier 
to recogniie it with the naked ear than with the stethoacope. 

(8.) The expiratory sound, aa the author has observed, was first recognised in the 
pathological condition— in tuherculiiation of the Innga — where it is much developed, 
and soon aaaumea Hie bronchial character. Some persons appear to have only observed 
it in (hose circumstances, and to have hence cnnclnded that it was easentially bronchial 
DF blowing ; others appear to have fallen into the same error by thooriaing on ita mode 
of production. The able writer in the British and Foreign Beview already referred to, 
in concluding some observations on thia point, expresses iiis concurrence in M. Fournet'a 
account of the nature of the expiratory murmur, in the following emphatic language:. — 
" The qaeation ia neither to be decided by authority, nor by an appeal to a priati notions 
on the physical play of an organ, of the iutimote structure of wlilch nothing ia in reality 
known ; it is a questien of pure observation. Let the observer place his ear to the 
chest of healthy auhjecls, think neither of physics, nor of chemistry, nor of written 
dogmas, but apply his mind to perceive his own sensationo, and he will invariably find 
that (uidesa when, aa is not unfceqnently the case, it is inappreciable by the senses,) the 
fjpi'raforyMiifiaHr possesses all tiie taftneti,gentUbraiUi;Bii,andjTtidomftoiiibriinchiat 
character, which belong to its predecessor in the rhythm of respiration." 

(9.) Dr. Wiliiamg asserts, on the contrary, that '• oetr Iht ipac o/lao or Ihtce inthe' 
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tiie reapirMiOD U oatnralt; broDchial ; and this (qdnioa baa bevt kdopled b-om him b] 
Dr. SiriMal uid ntber writers. It maj' be tuefol to quote hen nh«t LoeDoec hiimd: 
■■js on this point, wbicb indeed almiHt coinddes nith the statement of M, Founiet; 
mfter remarkiDg that Ihu modificilian of the respirator} •onnd ma; b« peri^eived over i 
great part of the neck, he says, " in ctrtain ntbjrcti, espeeialiy if Tery lean, tiie reS[»r- 
Btion poaseasea aometMng of this character when examined ocrr (A< ttentan and at tki 
nclioftlit langi, thati», between the scapuls, and particularly near the upper and inner 
angle ; but bore the bronchial sound i> not bo readily diBlin^uished, because of ita into'- 
mixture with the common respiratory or resicular monnur."- — (Forli*»'B Laennec, 3rd 
ed. page 34.) 

(10.) It is obvious, that in order to a.iai1 ourselves of those slight shades of diSlsreaee 
in the respiratory murmurs at corresponding points of the two sides of the chest, by 
whieh we may lie most materially mded in the delecdon of the first inroads at disaaie, 
we mnat be completely satisfied that such differences do not eiist nalurallr. The ques- 
tion therefore considered in this paragrs;^, comes to be one of very great import- 
ance in practice. Unfortunately, the experience of so accurate an otHerver as Dr. 
Stokes is in tliis instaure direetly the reverse of that of M. Fournel. After stating that 
of the different signs of incipient phlhisia. none is more important Oih.a fitblenea o( 
reS{nration, he observes. " I have found Chat in many individuals there is a natural dif- 
ference between the inlenwly of Ihe murmur in either lung, and in soch cases, with 
■earcely an exception, tlie murmur of the Irji la distinctly louder than that of the 
right."* The reader will remark the complete disciepnncy between thia and the atate- 

(II.) A piste showing the division of the trachea, and the distribution of the larger 
bronchi, is given in the original : but as the reasoning, whatever it ma; be worth, ia 
easily intelligible without this, I have omitted it. 

As a proof of the facility with which this kind of evidence can be ^iplied to nther 
ride of the question, and therefore, of how hitle value it really is in Itf determination, 
■ee the conclu»on at wtiich Dr. Pbillipp (Berlin) arrives iu following the same route : 
" The singular fact that the reipiratimt irat alwayi a lilllc btoahig at the upper part of 
the right liiag, and not at the left, has been familiar to me for yean. I have recently 
made a number of dissecliona of the lungs, to ascertmn whether Ihia fact could be ei- 
pUned t^ thinr anatomical structure." He then proceeds to describe the size, length, 
lie., of Ihe bronctii on eacli ude, in mncli the same manner as M. Foumet, and con- 
cludes that "there are three eircumatanccs which render the restoration more blowing 
on Ihe right side; 1". proximity of its bronchial tubes to the trachta; 2>. their straight 
coarse; 3°. thrir greater size. "f 

(13.) The assertion of M. Fonmel, that the normal resonance of Ihe vwce is the sane 
in tiie corresponding parts of the two sides of the chest, is also contrary to the expe- 
rience of some of the most accurate observers. Thus, the writer in the Beview already 
quoted refers to the opinions of Sir James Clarke and M. Louis, that this resonance ta 
greatest opposite the origin of the right bronchus, aud remarks, that Dr. Stokes inci- 
dently menliona his belief that a similar auperioritj prerajls over the entire of the right 
aide of the thorax; (sec note at page 397 of Dr. Stokes's work on lUaeases of the 
cbesi) i others, howeter, as for example. Dr. %Viiliaois, appear not to have recogniied 
any difference between the two sides, (sec p^e 33 of the last edition of Ihe Rational 
Exposition, &c.) 

(13.) Thia loanc/ of pHlmonary cotnprcinon, as it is called, was long sinco described 
by Dr. Wil1jann, who had observed it in the same circumalancea as M. Pournet, oases 
of compresMon or of BoliditiciUion of the pulmonary tissue; " the inspuration," ■■?» he, 
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" which is louil eoougb at first, h kbruptly trrested before Uie act !■ cotiiplete, aod ii 
■topped nith a kind ot hitch." It dou not seem to have beea much attended to by 
others ; and ;ct H is at times of conilderttble value in practice. I have had an oppor- 
tunity uf studying this sign in several cases of pieurisy with effusion, the only disease in 
which I bave ever ohaerved it In such cases, by indicating sometinies the degree of 
effusion already formed, aometimes the commencement of the absorption of the fluid, it 
proves an useful auxiliary in reference both to prognosis and treatment. 

(14.) There ia in Dr. SiMttal's hook a good account of the metallic signs and 
an ingenious explanation of the mode of production of the tinkling- sound, in ivbich he 
has anticipated the viens of Beau, Fouroet (soe hereaRer Chap. VIII.), and other 
French writers on the subject. The conditions necessary for the production of these 
phenomena are however by no means yet accurately determined. Dr. Williams thinks, 
that the metallic tiakling: may occur and accompany both the voice and cough in simple 
pneumothorax vcithout either liqaid effusion or perforation of tlie pleura. May it not 
be, as Dr. Spittal suggests, that differences of opmian as to the phywca! cause of 
metallic tinkling have resulted ^om some writers confounding different metallic pheno- 
mena under this name? It is generally in tubercular Ckvities of great size tbat 
the metallic signs liave been observed. Dr. Stokes remarks that in several of his 
cases Ihe cavities were muttllocular, and asks— can this condition have any effect 
in producir^ the metallic sounds? A short tune since he himself exhibited at the 
Pathological society in Dublin, a case of tubercuSor cavity in the lung, where the 
metallic pheDomena were s^d to have been well marked, and yet neither of Ihe preced- 
iDg conditions eiiated — it waa neither very large nor mullilocular ; but there did exist 
a very peculiar physical condition of it, and one probably very favourable to the pro- 
duClioD of cert^n forms of metallic sound — its anterior wall, by which atone it waa 
separated from the parietea of the chest, waa formed of Ihe pleura, which waa here 
converted into a slieet of bone. There was not, however, any metallic tiniling 
In this case. 

(15.) Pectoriloquy waa one of the stethoscopio signs that soon became well known, 
and its importance was for a long time greatly overrated. Dr. Forbes, indeed, very 
early formed a just estimate of its value. The opinion of Dr. Stokes may, I tliink, be 
regarded as that of the majority of practitioners in this country on Ihe subject: "as a 
sign of phthisis," says be, " pectoriloquism has little value. Its occurrence in cavities (rf 
all kinds, ulcerous or not, its varieties, its similarity to morbid bronchophonio, often so 
great as to make it difficult or impossible to distinguish tbem ; its existence as a natural 
pbcDomenon in the upper portions uf the lungs of many individuals; and lis total 
absence in cases presenting every apparctit physical condition for its existence, have 
long made ma con^der it as the least important and most fallacious of all the physical 
signs of phthisis."" 

(16.) It will be seen by the following extract from the work of Dr, 8tokea, which 
here also speaks, I thhik, the general opinion of the profeasion, that similar resolls 
have been long smce arrived at here. With respect lo cgophony, after remarking that 
the egophanic raodiHcationa of voice in pleurisy are numerous, he goes on to say : " in 
many instances we never find them, and even when present they are extremely incon. 
stant, and, taken alone, have but little value in diagnosis. It must always he recollected 
that between the egophonic sounds and those from hepatization, there is often the 
closest resemblance ; indeed in a few cases of pneumonia in the stage of resolution, I 
have found an almost perfect egophonia: these signs too are frequently absent, and 
may even mislead from the circumstance that some persons have a voice naturally 
egophonic;" (page 496). 

(17.) The auscultation of the cough ia, 1 believe, at present very seldom prac- 
Uwd hero except in the case of cavities— cor<riio«i covgh—ot for (he purpose of 

* On DtMkHS of the Chut, p. tft4. 
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Tendoring othec pbeDomeiui, as laelaUit tiiihlmg, more dintiui^t. It \\i», I know, been 
studied by »omB with a view to the diagnosia of toliitifieation of the lung, and rejecteil 
aa of little vaJue. Tha opinion, however, of M. Pooraet ought lo induce them to 
Teuonaider their deciaioo. 

From the eitraots given in the two preceding notes, it ifl obvious that tliere is little 
new in the author's remarku on the morbid phenomena of the voice; atill this short 
article deserves an atteutlVG perusal. Thp intimate CDnneiion between the different 
forma of morbid vocal resonance — bronchaphnny, egopliony, and pectoriloquy — the 
mauner in wliich they are frequently bteuded together, the circumslancea that modify 
tbeir choractera and influence their value, aiid their general importance as signs 
of disease, are ahowa here with great precision and aceuracy. 

(it*,) This is another artiirle that la well worth an attentive eiamination j indeod it 
1b in some respects oue of the most useful in the work. SappUmentars nipiratiati has 
not received from ivriturs the ayBtema.tic attention it so well deserves. Following 
Laennec, they usually only Qotiee it incidentally and in a general way, but every prae- 
tised ausGultator is accustomed to derive from it most valuable indications in the treat- 
ment of disease. Is it not aometimca the first tiling that wama us of the extent of a 
pneumonia, or the cupioumeii of a pleuritic effusion? Have we not in it, in many 
obscure cases, to use the author's illustratioo, the coming event casting its shadow 
before? The view taken of it as a morbid phenomena by JH. Foumet, ia at once nom- 
prehenaive and minute, and so connected with practieul consideiatiuns that it can 
scarcely fail to interest and instruct the student. 

(I9.J No one, after reading this circumstantial account of the pulmoaary erumpliig 
tQund, can, I think, suppose that M. Fournet waa misled by any of the bronchilic: 
roncbi that sometimes coeiiat with the first signs of phthisis, or by a plemitie fcictioo 
aound : it must, therefore, be admitted to be a hitherto unnoticBd morbid sign, for no 
snch sound appears to have been observed by any other person, Perliaps if we con- 
sider that the strong eipiratory murmur, which invariably exisia iu an early stage of 
phthisis, remained so long unobserved, we will feel less surprise that a sign which is 
only occasiooally present (it was observed In but an eighth of M. Fouruet's cases) 
should have equally escaped notice. Its diagnostic importance in the earliest stage of 
phthias, not indeed in itself but in its connexion with other signs, will be seen in the 
Snd part of the work. 

(20.) It ia otherwise with respect to the dry and hamid craehl'mg ; these aigns have 
been observed, there cannot I think be a doubt of it, by all who have given moch 
attention to the auscultatory phenomena of the first stage' of phthisis, though a different 
mode of produotioD has usually been assigned to them, and then: course has not been 
traced to the same extent or with the same core. The passages referred to in the 
author's note prove this ad regards Sir James Clark, M. Andral, and ilirlz; and the 
following extract from Dr. Stokes" work shows that he had not only noticed these 
signs, but traced their connexion with the other ronclii of phthisis, and followed thom 
throughout their whole course, though ho differs from M. Fournet in aaoribiDg their 
production to irrituion or inflammation of the parenchyma of the lung. After 
eniuuerating as signs of irritation of the paronchyoia in the early stag« of pbtUsiSi the 
crepitating ralti, feebleness of reapuatioii, and dullness of aound, and observing that of 
these the first alone can be properly said to iudicate parenchymatous in fl a mm a t ion, 
he makes the following important remark : " unlike the rale of pneumonia, this hu-dl) 
ever disappears, to be rephiced by broachial respiration, butpaiiet impeteepHblj/ /rom 
the finat crepitus to tin gargling of anfraetvoiitia" (page 393) i and again: "in 
general notlilng can be more gradual than the transition l^om the crepitating to 
the muco-crepitating rales, from these to a large mucous rattle, which passes into the 
rale of anfrflctuosities, and ultimately the gurghng of a cavity" (page 404). But 
<l detaebi aot Horn tha merit of M. Tutuiust, oi U^ Maeti\ttCBi qI Voa iiAsm'^bcs, that 
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ihcsc sounds )iad been already nbavrvMl b; otlipra. The care witli nluL'h lie has duter- 
miued tluiir phjsicol chancters, traced their progreat, and oscerlalTicd Choir Beat aiid 
mode of jiroduction, bs well as Ibe extent and accuracy of hia obaervationa, give clieKe 
aigos a. very different diasamtic vSilue from what they could have had, as long an tliey 
were supposed to depend on occaiional bronchitic or pneumonic complications. How- 
ever familiar the ear may hare been with those sounds, the mind could nut heretofore 
have taken them as a guide with the saJne certainty or the same security. 

(SI.) TUs oniklyiiia of the charootera of tlie ronehm of cohi/ciUoh will doubtless 
appear abBurdly minute to mony of my readers, and it must be admitted that such 
differential descriptions Dtay easily be cairieil to an uonccesBory degree of refinement ; 
bat is it not a more common and more serious fault to err in the oppoaite extreme ? To 
teach that all attempts to assign differential characters to the different rouohi is unc- 
lesH, and to encourage that coarse and clumsy auscultation nhich scarcely perceives a 
difference between the primary crepitus of pneumonia and the mucous ronchus 
of catarrh. 

(2a.) This statement with respect to tha usual seat of a low degrev of the ft'icliaii 
sound, and the important conbcquisuce deduced from it with respect to the diattnoais of 
tuberculiiatioii of the lung, is senrcely reooucileablc with tho expei-ieoce of our beat 
observers. Dr. Stokes boa never found tho physical signs of plouritis in the earlier 
periods of phthisis. " It is in the advanced stages, when the upper lobe contains 
ulcerated tubercle, that the frottement of Laennec is loincfimci diacovoed it the man- 
mory, laieral, or potttro-infirior poriiim." And in another place, spealtliig of pleurisy, 
be states that he never found the Mction sound in tlie acromial or supraapineus 
regions, and but once below the clavicle, in a. case of aneurism of the innomhinta with 
pleuritis of the upper portion of the chest. " The rnrit; uf these signs in tlie upper 
portloD, be adds, is expliaabto by tbe less degree of motion of tbe pulmonary on 
tho costal pleura" (diseases of the chest, p. 470). 

(as.) Writers still continue to enumerate the ^*e«"oji laviU of a$emt and deicent 
among the signs of inlerlobular emphyiema, but T believe most observers here have now 
come to the same concluuon respecting it as that stated in tlie text. 

(Si.) " Until very lately, I liad believed emd taught," says Dr. Stokes, "(hut the 
friction sounds were always accompamed by clearness on percussion, or with a sUghlij 
diminished reaunancc, pulmonary expansion pure or miied with rales being always 
audible. But I have lately witnessed a case of empyema. In which, although great and 
uHivtrial dullntii of the ride exuttd, the Mctioa phenomena were audible, and even 
perceptible to the patient, in the poatero-infecior and lateral parts of the chest. They 
may then coexist with extenaive liquid effusion." In a dmilar case M. Fournet i^poars 
to have fouodthat a portion of tlie lung was retained in contact with the side, by bands 
of false membrane— (sec proposition asth of this article.) 

(as.) The same remark may be made with respect to this ronchus, as to the frictioti 
Bound of ascent and descant ; we find it occasionally mentioned in books as a sign of 
pulmonary emphysema, but no person here, I believe, thinks of it m prao^ce. 

(S6.)*Tho extracts previously given from Dr. Stokes's work prove, that he had long 
sinco come to similar conciusloua with respect to the different fonna of morbid vocal 
resonance. An equally accurate observer. Dr. Corrigan, takes the same view of those 
phenomenFi, which indeed I think may he considered that of at least the Dublin school. 
" These observations," Bays Dr. Corrigan, " prove that there ia no difference in kind 
between bronchophony and pectoriloiiuy. Tht difftrence ii onln xn dcgret." Again : 
" there is a lingular kivl of bronclioplLOQy heard in some caaoB of pleuritic effusion, to 
which the name of egophoiiy is given, he." (ClinicaJ lecture. Medical Gazette, March 
ISth, 1641.) Dr. liViUiains, however. I eliould observe, still continues to maintain a 
very different opinion with respect to these aigm, especially pectoriloquy. In his article 

* TIicMKcuulpusBisyliaf aalel7dwaldliavelanaBd part olIU* wte. 
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on phthisis, in the Library of Medicine ao\r publlshdng, we find the rullowin,; : " Pecla- 
ril<Mptg u another vert/ ttriking lign of a cavity in the Ivngt. Its value was, pGrhapSi 
OTBiTated by Laennec i but we think it has been neither appreciated nor understood by 
sobaequent writers." After describing the mode in which it is produced, he proceeds : 
" the sound is not a mera vocal resonance, like the bronchophony from consolidalion, 
nhlch is often as luud or louder, and may seem to pass up the tube quite as much ; but 

in articulate Chough indislinet speaking The circumscription of pectoriloquy 

I b another ofila peculiar characters, and by this it may generally be distinguished from 
the loud bronchophony of condensed lungs, wluch is diffused oier gome CKlent of 
I »urface." 

(27.) I have already, in note 14, alluded to a case in which a difTerent pliysicaJ von- 

I dilion from any of those stated here, namely, remarkable deniiity of its paricles 

I appeared to be chiefly instrumental in producing metallic sounds in a tubercular cavity. 

(SB.) It is not my intention to prolong, by any remarks here, a chapter which moat 

i persons will doubtless deem unnecesEarily prolix ; I am only anxious to direct the par- 

I ticular attention of the student to the new and valuable source uf diagnosis it rovealB. 

He will Bcsrccly And a trace of it in any English writer ; iodeod it could only ori);;inato 

In the separate study of the two periods of respiration. 

(29.) The following signs of a "very advanced rtale of emphysema of the Inngs 
■hould be added: displacement of the heart; descent of the dispiiragm and the liver, 
and consequcQlly clearness of sound in the postero-inferior portions of the chest, and in 
ion of the liver anteriorly — (see Stokes on emphysema uf the lungs), 
jtokcs diflbrs from M. Fournet, and indeed from most writers, in Ids account of 
e of the intercostal spaces in tblH disease. " 'When we examine," says he, " tlie 
intercostal spaces in this affection, even after great dilatation oflhi chttt hai occurred, 
we see them, bo far from being obliterated, ifecpfji marked, and Qiemuicular fihra acting 
powerfully, so as to elevate the ribs, sjid assist in the imperfect inspiration." 

(30.) Dr. Stokca had been long Hoce led, as well from observation as from analogy, 
to believe io the existence of a stage of ptieumonia, antecedent to that indicated by the 
crepitant ronchus (the 1st stage of Laennec) ; but the anatomic^ cliaracters, oa well bb 
the BtolhcMCopic signs of this stage, as described by him, are very different from those of 
M. Foornet's stage of congestion. The pulmonary tissue, according to Dr. Stokes, is 
at this period "drier than natural, not at all engorged, and of a bright vermillion 
colour, ^om intense arterial injection." He found this condition in the upper portions 
of lungs, in the middle and lower portions of which Lacnnec'e first and second stages 
existed — in eases of pneumonia, where deatit occurred from other causes — and in sub- 
jects who died of acute phthisis, with severe inflammatory symptoms. It will be re- 
narked, that the anatomical characters assigned by M. Fournet to this stage of the 
disease — the mouf, eongeeled conditiotk of the pulmonary tissue, are derived A'oiu the 
eiamination of a single case. Though Dr. Stokes hesitates to pronounce positively on 
' the subject, his observations lead him to think, that an intense puerility of respiration ta 
[ the affected part will be found to be the chief physical phenomenon at this stage of the 
affection. After referring to some of the facts on which this opinion was founded, he 
adds : " frotn these and many other observations I woold conclude, that wo may diag- 
nosticate tlie first stage of pneumonia, by the sudden occurrence of a local puerility of 
respiration, combined with fever and eicitement of the respu-atory system." 

(31.) The opinion of Dr. 'Williams, that the supervention of the 3rd, or suppurativa 
stage of pneumonia, is to be inferred from the duration of the diteaae and the genrral 
tymploma, rather than from the phyiicat lignt', seems to be that of the majority of the 
profession. Dr. Stokea and M. Fournet however agree In thinking that this diagnosis 
es possible, and that the occurrence of interstitial suppuration is characterised 
bjr a peculiar form of mucous ronchus. M. Fournet makes ks cociisCence with tnipi^ 
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ration ontg Ihe chief clifferenlial character or this ronchus. Dr. Slokos dcscribc^B it as 
a sharp and peculiar muco-crcpiladag rale, combmed with bronchial rtipiralian. 

Dr. Stokes appears to have flrst recognized the occurronce of cotlraclioyi of the 
cheat as a eonscqucnce of pneumonia. Though It uBuallj corresponds to an indurated 
and impervious state of the puimonarj tisHuc, it may coeiist, he remarks, with a gra- 
dual and ultiniatel; perfect resolution of the diseaso. 

(32.) M. Fournot has scarce!; noticed what Dr. Stokes considers the moat valuable 
of the physical indications — the signs of ccecntric displacement : of those the most 
important is the disptacement of the heart. 

(33.) Dr. Williams seems lo think vcith M. Founiet that auBcultation is of little 
value in the diseases of the larynx or trachea. The only useful application of it 
to whivh he alludes is in incipient croup : — The sonorous inspiration of croup is auiU- 
ble. he aays, through the stethoscope apphod to the throat or upper part of the chest, 
btfort it can be heard fiy the unapplied ear." Dr. Stokes on the other hand states that 
he has seen, in cases of laryngeal disease, enough of variation, both in the passive and 
acUve signs, to persuade him of the importance of the suhject. With respect to per- 
cussion in laryngeal affections, he says he has not made suiiieient ohsorvationa to 
announcB the alterations in the sound produced by disease ; but he has seen enough to 
conclude that disease modifies the sound. The stethoseopic signs are the altered clia- 
racter of the laryngeal iiounds of inspiration and expiration, and the existence of 
a rale in llie larynx. This rale is said not to exist in all instances, but to be, when 
present, extremely characteristic. /( may eiist on ona side of the lan/nx ailhovt being 
prrceptible on the other, ae if It there corresponded to a circumscribed ulceration ; (see 
Stokos on diseases of the lungs, page 248, &o.) One of the most interesting 
^plications of the study of laryngeal auscultation, made by Dr. Stokes, is lo tlie diag- 
nosis of intro-thoracic tumours; (see Dublin Aled. and Chem. Journal, 1834). 

(34. ) The theory of M. Beau appears to have met even a less favourable reception 
here Uian in France. This was lo be expected. So paradoiieal a view, however 
ingeniously brought forward, was not likely to find at first supporters in this country, 
more especially when contrasted with the aunple, obvious, aud seemingly satisfactory 
explanation adopted by Laennec; and perhaps it has been r^ected by most persons 
almost without an examination. One ingenious inquirer, indeed. Dr. Spittal, has 
investigated Iho subject, and, with a slight modlBcatioD of M. Beau's opinion as to 
the seat of the guilural sound, has been led by new and well contrived experiments to 
nearly the same conclusions ; (see a, paper read at tlie meeting of the British Associ- 
ation in 1838, and published in the Edinburgh Med. and Sur. Journal for Jan. 1839). 
M. Beau, adopting the view of Dr. Spittal, that the guttural sound is produced not by 
the impulse of the air aguosi the soft palate but by its passage across the glottis, has 
recently renewed bis inquiries on this subject, and in a series of elaborate papers, pub- 
lished In the Archives Generales for 1640, has endeavoured to show the appUcabihty of 
his theory to explain the various physiological and morbid sounds produced in the 
respiratory apparatus. The reader will see a good analysu of two of those papers in 
the Medlco-Chirurgical Bevievr, Nob. 67 and 68 for January and April, 1841. 
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